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This  publication  was  prepared  under  c<m tract 
by  the  UKITS)  STATES  JOIMT  P'JBLICATIvNS  RB- 
SEARCH  SERVICE,  a  federal  govemnent  orcani- 
sation  eelrbllehed  to  servlee  the  tranelatlm 
and  reaearch  neede  of  the  various  govenuaent 
departments. 
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AjORia.  leeTiic  o?  the  Acireni  oi  szmwxs  ussr 

(24'-26  Pebroary  I960) 

1.  The  General  Meeting  of  the  Acadaiy  of  Sciences  USSP , 

which  ae  ueual,  preceeded  the  ocetings  of  aU  its  aepartoents,  this 
ocmrcned  on  the  ererJLng  of  24  Pehruary* 

2«  In  the  Itoscoti  Bouse  cf  Soientiste  gathered  acabers  of  toe 
Acadeoy^  suparrieors  and  the  aony  seientifio  ooworkers  of  its 
central  eetablishaentsy  chaimen  and  naabers  of  the  presidixuas  of 
its  tranches,  presidents  and  individual  scientists  of  toe  ocadenies 
of  sciences  the  union  republics  alio  arrived  in  Moscow  to  port's^  ■ 
pate  in  the  ^wk  of  the  aoetxn3,  scientific  workers  who  head  oth'j~ 
iarpe  selentifie  rseeareb  organisations,  snd  also  reoresentative^ 
the  coemunity  of  ths  cspitsl,  of  the  scientific  and  gonexal  preso 
and  radio, 

3«  The  Mseting  proceeded  tnder  tbs  ohalmanship  of  President 
of  the  Aoadeey  of  Scienees  HSSR  Aoadoaioian  A.  P,  Pesoaycnev, 

4«  After  the  introductory  speech  of  ths  Prosident,  Acting  c  ie. 
Cclcntiflc  Secretary  of  Acadecy  corresponding  nenber  the 
Aoads'ay  of  Sciences  USSR  Ie,  K.  Fedorov  presented  the  report  on  oc- 
ti'rlties  of  the  Aoadeoy  for  the  past  year. 

5,  Then  the  rttontlon  of  the  audionco  was  dlrootod  to  the  ’ 
SecreUry  of  the  Chinese  Ac^xy  vf  Scloncos  P'ei  Li-Sbeng  hood 
of  tho  delegation  of  Chluese  scientists  who  hud  arrived  In  hosco*-'  f-^r 
the  signing  of  thn  plan  lor  scientific  cooperation  of  the  Aeadea>'  o 
Sciences  USSR  and  China  in  i960.  The  seientifio  reoroeoott.tive 
brother  China,  wamly  gi*ootod  by  those  pre.*ient,  gavo  rogaros  to  th« 
MojtLig  in  Jm  naop  of  the  delegation  and  Trish^  it  suoceos  in  its 
rork. 


6,  The  last  port  of  the  evexxiag  session  of  24  February  gs  >' 
as  the  noming  session  of  the  next  day  were  (^oted  to  a  discussion 
of  the  report,  Tuenwy-five  pursons  spoke, 

7,  At  the  evening  session  of  25  February  participants  of  xi  i 
Mueting  listened  to  the  speech  of  Doctors  of  ibysioo-^Mathecaeioal 
Scioac99  N,  G.  Bosov  and  A.  11,  Prokhorov  on  ths  subjoot  "Quantun 
Radiophysice*,  after  which  we.no  anxxounced  the  aoerJs  of  Lrnin  prizes 
to  workers  of  the  Acadocy  of  Scioncer  USSd  in  the  pr^t  year  and 
anaris  of  ^old  nodals  and  ioecl  prises  cf  the  Acodety  of  Sciences 
for  1959,  A  presentation  of  awards  was  aade.  The  golo  nedal  Ixaea. 
lil,  V,  Lonoiiosov  wFs  presented  to  Acadeolcian  P,  L,  Kapitsa  and  thn 
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gold  BBdal  ifleal  S.  I.  Vavilov  to  Acadoaiclan  1,  V.  dnreiaov*  Corre>'- 
poadlog  <l*.pIoaa8  were  presented  eith  the  conferring  of  iaeni  prises* 

8*  On  the  evening  of  26  Fiebrusry  the  Meeting  restiaed  its  eork 
in  the  building  of  the  Presidioa  of  the  ioedsigr  of  Soienees  (]SSR* 
Members  of  the  AcsdsMjr  elected  a  vioenpresideat  and  neidwrs  of  the 
Presidiua  in  comectioa  with  the  tondnation  of  period  of  authority 
of  the  scientists  eho  had  ooeupied  these  posts^  and  the  acadsBioian- 
secretcries  and  supervisors  of  the  establishnsnts  of  the  ioadeaqr 
selected  by  the  departaents  sere  approved* 
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imODQCTORI  SF£ECH  OP  TIS  FRESUXITi  OF  THE 
.‘CiilSHX  OP  SCIENCES  US&R^ 

ACAreiflCIAM  A.  N,  flSSlBIAliaV 

9*  In  opcni^ig  the  Aniwnl  Ibdtiag  of  the  AeadenO'  of  Scleocea 
USCP,  I  lajsw,  wltu  dtjep  eorroe.  irfona  you  fl’*8t  of  all,  that  since 
the  last  Amaial  Meeixag,  tno  jicade^y  haa  nod  axtreaely  heavy  loeeee. 

10.  On  27  Ifeurch  19S9»  oorreapondlng  ueouer  Paulis  lanovioa 
Lein'eh  died;  he  ms  an  outstanding  specialist  in  the  field  of  agri¬ 
cultural  science*  The  noted  geologist,  Aoadeaician  Stepan  Il'ich 
Mironuv  passed  asuj  on  30  ilarch*  Hero  of  Socialist  Labor  Aoadenj.c‘<x 
Gleb  UaksiailiAnovlca  frshizhnnovskiy,  an  outo tanning  soioniisW 
engineer,  an  associate  of  Lenin,  leader  of  the  work  for  the  creati^*- 
o2  t.ie  first  persoecti^  plan  lor  the  deveiopoent.  oi  our  national 
cconory  •>  the  GOEUIO  ^osudarstvennaja  konlssiya  po  elektrif  ILa^^oio. 
Hossii  -  State  Coaaiceion  for  the  El^trifleation  of  Russia/  died 
on  31  IkU'oh*  Gn  6  Ikty  the  sell  known  specialist  ir  the  field  of 
R'leslon  lltomturo,  correspendini;  tneeber  Aleksandr  liikhaylovich  ICo  - 
Iln  died.  The  sqU  known  physiologist,  Acodetioian  Soaatuatin  Idk  • 
haylovloh  Bykov  passed  away  on  13  May.  The  sell  known  soientist- 
historiun  seadealoian  Aleksandr  Il'ich  lyuaeaev,  widely  known  for 
his  serke  on  the  history  of  the  ancient  East  and  ancient  Greece- 
2ied  on  1  June.  The  dovelujxjr  of  the  a’ruine  drill>  cerrtspondi;  ; 
.n-^Lbcr  %tvey  Alkunovlch  Kapalyuehnikcxv,  died  on  5  June*  Corree* 
ponding  oenbor  Nikolay  Aloksandrovich  Nauaov,  an  outstandirg 
specialist  in  tbd  field  of  ^^ology  and  phytopathology,  passed  asa/ 
on  6  Jvuy.  Gn  17  May  the  fooous  hydrogeologist,  corresponding  aeo  o. 
Grigoriy  Nikolaysvich  Kaoenskly  died*  Tho  soil  known  eoientieb- 
listorion  AcadesLoion  Yevgeniy  Aleksoyevlob  Kbsoinakiy,  who  headed 
>o\iot  nodievolisa,  diea  on  24  July,  un  9  August  acadenacian  Aua- 
coliy  V;  sil ‘yv,vich  VenocUJetov,  a  wall  known  scholar  in  the  fieloa 
5f  civil  Olid  i-dnlnlstr^tlve  law,  died.  October  17  sa”  the  sudden 
death  of  oorreepondang  neober  Nikolay  Gur'yevicb  Chetayev,  a  focou' 
'lechanio  and  specialist  in  the  field  of  the  theory  of  the  stability 
of  action.  Aleksandr  Mitrofanovioh  Tbrplgorcv,  on  ouistar.dirg 
-cprrsortative  of  Soviet  tiinlng  science,  passed  away  on  8  Nfvanber. 
IrriTspcnding  KDber  Aleksandr  lokovloTloh  Xhiochin,  a  foboua  natht  - 
oatician  who  did  such  for  the  duvelopioent  of  the  nheory  of  pxroba** 
bility,  inf orustlon  theory  and  other  theoretloal  applied  natik.- 
nntical  disciplines,  died  cn  18  Kovoober.  Gn  19  Noveuber,  in  Minsk, 
aorrespoodlng  ooabor  iYikoIay  Mikhaylovieh  Nikol''skiy,  a  spociallst 
-JB  ancient  history,  ethnoprapfay  and  folk-lors  died.  On  5  January  cl 
chis  year,  corresponding  uea^r  Pivel  Petrovich  Peurenagu,  a  famtus 
scientist-GstronoBer,  passed  away.  Hero  of  Socialist  Labor,  the 
'l2e  ?rcs'’d0nt  "lur  Ac"ae3y,  Acadc*?:  cion  Iv:m  PB\lovicl  dardla. 
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suddealy  pasaed  amj  '^a  7  Jaoucucy*  His  life  is  s  wonderful  exawplw 
of  service  to  Soviet  soienae  ehi^  is  so  closely  related  to  practiot . 
It  eoold  be  difficult  to  over-evsluate  the  eignificaaee  of  the  ac* 
tivities  of  Ivaa  Pavlovich,  an  outstanding  Soviet  scieotiet-^oetallux' • 
gisty  in  behalf  of  our  netoUurgical  industry.  Our  Aoadecy  owes 
nuoh  to  Ivan  Pavlovich  sho,  for  nearly  18  years  did  organisational 
work  in  his  post  as  vice  president.  On  11  January  the  wall  knoan 
specialist  In  the  field  of  pgyebology,  eorrespcMading  nesber  Sergey 
Leonidovich  Rubenshteyn  died.  The  well  known  sstronowery  oorres* 
ponding  nesber  Gavril  Adrionowieh  Tikhov  died  on  25  January.  On  7 
Pebruary  ooeurred  the  sudden  desth  of  tlirioe  Hero  of  Soviet  Labor^ 
acadeaician  Igor*  Vasil  *yevloh  lurehatovy  cos  of  the  nost  outstanding 
ecientists-i^^ieists  of  our  tine  worki^  in  the  field  of  investi¬ 
gation  of  the  atonle  nucleus.  Ihe  eutstsnding  organisational  oapa- 
bilities,  the  tireless  energy  sod  the  Insshaastibls  ospahility  for 
vork  of  this  nan,  regularly  node  hin  the  leader  of  nany  of  the  noet 
Irqportant  works  la  the  field  of  nuclear  ptgrsiss.  His  nans  is  ooia- 
noeted  with  the  developwsnt  of  atowio  tsebnology  in  our  country.  The 
death  of  Igor*  Vasil *yevleh  Airohatev  is  an  unfilaMs  void  and  loss 
to  Soviet  and  world  science.  I  ask  you  to  stand  in  nsnory  of  tlK>8e 
Qftabera  of  the  Aoadeoy  who  have  left  us. 

11.  During  the  past  year,  there  was  a  aunesssful  dsvelopnent 
in  the  work  of  the  Aeadeay  in  the  priaary  soientlfio  fields.  A 
series  of  Interesting  and  scisntlflnslly  and  praotieally  ii^rtsnt 
results  hove  been  obtained;  their  analyses  will  be  given  in  tho 
report.  1  vlil  ool^  nention  that  three  roetets,  find  laet  year 
into  the  Coanos,  brought  forth  the  first  direct  inforaation  about 
tho  state  of  spoos  at  distances  of  up  to  ons'  lislf  niUion  kilo- 
aetsra  fron  the  Earth.  An  astounding  sshlevenMit  of  Soviet  eolenoe 
2rd  technology  woe  ihe  first  photographs  of  the  far  side  of  the 
’Joon.  FUndsaental  data  ware  also  obtained  on  the  loeation^  ooopo- 
aition,  and  energy  spectruo  of  the  particles  of  the  external  radi¬ 
ation  belt  of  the  Eruth,  whieh  bad  only  been  discovered  the  yeer 
before.  It  was  ostabllsbeo  that  there  is  no  nognealo  field  on  tha 
H  on.  Here,  in  epooe  reaearoh,  our  ecieaoe  firnly  established  it¬ 
self  in  first  place. 

13.  The  rengee  of  action  on  natter  as  saployvd  in  tbs  physical 
or  other  investigations  within  the  institutss  of  the  Aeade^f  are 
orosd  and  oontlnne  to  expand.  In  the  expanding  theno- nuclear  re- 
seuroh  -  this  is  nillioas  of  dsgrees  of  tsupsrature,  the  suocese- 
ful  research  co  synthetic  erystbls  and  allotro^tfo  tranaforwitinn  - 
this  is  thousands  ox  degrees  but  at  hundreds  of  thrust. ndr  of  at«o:-> 
pheres,  and  ficoUy,  teapsratures  close  to  absolute  sero.  The 
developrent  of  a  new  aethnd  of  obtaining  liq\aid  heliun  la  very 
iB|>ortant  in  this  field. 
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]4«  The  research  on  seBioonduotors  is  being  given  never 
precojoa?  applications  ’'jid  wider  perepoctivea* 

15.  All  itipoitaut  iteu  was  ijhe  develomont  by  thu  Inetitxit'^  c  * 
Precision  Meohanica  and  Coapater  Engineering >  Jointly  nith  induatr 
of  the  hi^v-epeed  electronic  cooqputer  1^20.  At  the  poroaent  tiiao 

it  is  being  produced  by  imliistry  and  la  the  faateat  of  oil  aerioso 
oanoTaotured  oaoh^nea.  f.e  are  ■alntalning  the  necessary  level  in 
this  inpenrtant  field  and  are  aovlng  oisead. 

16,  The  intz  oduotion  of  electronic  eonputera  has  its  fruits 
in  the  Boat  varied  fielda  of  aoienee.  For  exaaple,  they  were  fira*. 
utilised  to  analyse  the  working  of  the  broin^  which  peisiitted  the 
detection  of  the  slightest  changes  in  its  activi^. 

17«  I  would  also  like  to  Bention  tho  very  important  soienti?  - 
results  cf  research  conducted  In  the  field  of  quanam  radio  phytic: 
and  the  developaent  of  Bolecular  generators  end  sapllfiere.  Toe 
report  frea  the  authors  of  these  studies  bUI  be  presented  to  tho 
Annual  IJeetlng* 

18.  The  Dost  ixqiortant  resvJts  in  the  field  of  aathoaatlcs 
r;as  the  solution^  by  correspouding  eenber  of  the  Acadeay  of  Scienocs 
USSR  ?•  S,  HovlkoVf  of  the  *Bumside  IVoblea”  whioh  had  been  uj>- 
solvable  for  over  50  years* 

19*  In  cheBlstry*  there  has  been  a  wide  auqpanslon  and  a  ropd 
growth  of  research  in  the  flald  of  polywrs*  ttiny  of  those  works 
liavu  already  found  their  way  into  practice* 

20*  We  were  weak  in  the  study  of  natural  physlologieoUy 
active  uzttar*  This  situation  is  being  correct^*  An  Institute  o5 
the  Choedatry  of  Rntural  Cenpounds  has  been  established*  A  new 
IjQStltute  of  Radiation  and  FhysiooooueBiool  Biology  has  also  s'^^v 
to  opeicto*  Other  institutes  ore  also  doing  or>re  work  in  thte  fi 
Ve  have  obtained  syntiictie  blood  substitutes^  anti-coagulants  for 
tho  bloody  ontl-eolerotlo  and  onssthetlslng  aatenalsy  ooapounds  ri  ' 
anti  tubercular  activity,  subetanoes  poeeessing  preventive  qualit.i  r 
Rgalnct  ionising  radiations*  Slgnlficaat  successes  have  been 
ronlevcd  cs  well  In  the  field  of  studying  the  structure  of  nuoleit 
acids* 


21*  Our  aierobiologlsts  have  developed  a  aethod  of  obtaining 
highly  active  boraemds  -  prednisone  and  prednlBolons  froe  oor«- 
tisono  and  l^fdrocortisoae.  Put  into  proetioe  eere  netbods  of  pro¬ 
ducing  bacterial  ferocnti:,  valuable  in  an  industrial  sense,  and  a 
done Stic  hibberelico  -  a  strongly  active  stiaulant  to  plant  growth- 


22«  I^wrtant  reroits  mre  attAiaed  In  the  field  of  geology 
'od  geography.  Data  ottaiaed  on  the  ebolute  age  of  the  earth *•  orusi 
f  ave  chained  the  thinking  about  the  pre-Caabarion  history  of  the  de» 
vulopoent  of  the  Earth,  there  haa  been  a  generalisation  of  the  neeeet 
geological  (iata  on  the  OSSB  and  foreign  eouatrias  by  eeaae  of  oreatiug 
setonic  mpe.  Such  factual,  global  eateriol  has  resulted  in  the  need 
'  or  a  different  look  at  the  entire  geologleal  history  of  our  planet, 
nd,  in  eonneotion  with  this  •  the  regoli^ty  of  the  locations  of  el- 
oral  deposits  in  it.  Institutes  of  the  Departeaet  of  th^mieal 
.  'slenees,  in  addition  to  thoee  works  already  eentioasd  on  the  study 
'  f  eoseio  space,  ocmduetod  sueceseful  researdh  oa  autoaatioa  in  bo^ 
>be  theoretical  end  oraotieal  aspects,  on  radio  snginscring  and  eleo» 

'  .'onios,  on  eining,  fhsls  and  power  engineering, 

23,  There  eas  a  eentlsnatioo  of  the  work  on  the  eeieatlfie 

■  osls  for  the  uadfieation  of  the  power  systeae  at  the  QSSR  into  a 
'.ngle  network,  yechnloel  eooaoelo  studies  esrs  uade  for  unifying 
le  systeas  of  Siberia  and  the  Buropeaa  pert  of  the  QSA  ahioh  are 
jlxig  ueed  in  the  dewelopwewt  of  a  general  per  epee  tiwe  for  the  ooi>> 
.etc  eloctrifioation  of  the  lead, 

24,  Tochnieal  ecieneee  are  waet,  Eaoeptioaally  great  le  their 
’root  influeaoe  in  the  national  eeoaoay  and  thsre  Is  a  great  nunber 
'  indoetrial  scieatifie  institutes  wurklaf  in  warloue  fields  of 

.  .'ohniool  selonoe,  Ihsrefore,  ths  slgaifioeaBe  of  tbs  Oepartasat  of 
'  ^ohnical  Soieeoes  is  ooneidsrebly  brosdsr,  ss  it  wist  be,  than  the 
•.gniXieanee  of  the  institutes  of  this  Swpertasat«  Tbs  Departaent 
''  Technioal  Scisnees  is  the  aoet  autboritstiwe  college  of  eoientiste* 
■n.;ineor9,  on  ehoee  shoulders  are  pieced  a  good  portion  of  the  r»- 
«'^neibility  for  ths  technioal  progress  of  ths  eouatry.  That  is 
efforts  of  the  OeportdiBt  should  te  an  ewen  groater  aeasure  be 
unoentrated  la  tka  fielde  and  probleas  of  technleal  seieaoee,  whloh 
e  rewolutloalslnc  technology  -  sueh  es  autcaatioo  and  teleweohanies, 
.’adio  engineering,  new  fields  of  power,  eto, 

25,  In  the  field  of  eoonowice,  basic  ettentioa  'Xis  eenoentrated 
n.  the  f^ooncaio  onalysle  of  the  (;;ueoticna  of  orr>atlag  a  3at:}riaj- 

ob*iof.l  ooee  of  oocwu;.ieo,  for  tne  location  of  s^^urses  a»i  aetho<S 
iiusreaeed  produetiwity  of  social  labor,  on  the  dewelopaent  of 
oblone  of  a  eysteaatic  international  divlsioo  of  labor  end  econoedo 
wcllaboration  between  the  countries  of  ths  soelallstlo  fywtee  of 
jconoay, 

26,  The  seoaowists  worhsd  wall  on  ths  partpectiwe  plan  of  a»- 
^andl’ig  the  aational  eocaoay  of  ths  OSSK,  Iberw  has  bean  drvoloped 
a  standard  aathodblogy  for  deteralfilng  ths  offectiwwaass  of  eapitrl 

oatiaent  and  new  teohnology. 
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27*  4II  tbai;  ha«  oeea  said  dfioonatratea  the  kziDvn  siicceees::' 
in  the  octlvltxes  of  the  Ae^dengr,  tac  Incroaso  of  ith  .jci3ntl.  ij 
Ijvel,  accoiJn;ani3d  bv  an  Iwhibi table  growth  in  it®  i^resti^  both 
viiithin  the  country  ana  lu  foreign  ecueace. 

28«  The  ;xadea|)r  aleo  continued  to  grow  strongly  in  breadth. 
The  network  of  its  solentlfie  last  1  tut  lone,  In  191!^,  increased  fay 
8  new  liwtltutee,  of  which  5  were  In  the  periphery,  particularly 
ana  priaarily  in  the  Siberian  Oenartciettt. 

29.  In  1959,  the  scientific  cadree  alone  of  the  Hcc-dtioy,  li>> 
oluding  the  Siberian  Depnrtaent,  increased  fay  2500  people.  The 
average  tea|>o  of  inereaee  of  the  Acadesy*a  seientific  cadree  during 
the  post  four  year#  hae  been  Il,b0^.  1  rill  eention  tnr.t  in  9  yuor.. 
the  nunber  of  scientific  sor leers  In  the  Aeodeey  has  increased  al> 
ini.>8t  threefold)  of  this,  the  nuobor  of  caaaidntes  ecienee  has  in¬ 
creased  2,7  tines,  ehiie  the  nuaher  of  dootcre  of  seianee  -  only  65^ 
(o06  indivlduale),  for  an  increase  of  100  eoieotlfle  workers,  oe 
thus  heve  33  coadidatee  of  science  and  only  4  dootore  of  soionec, 
the  rate  of  inereaee  of  highly  qiunlified  cadres  >  deeters  -  leave? 
sticn  to  fae  dcolroo  %ad  nust  be  increased, 

30,  The  yearly  inereaee  in  gmnte  to  the  tesieeqr  (including 
the  Siberian  Departeent)  was,  00  the  average,  12^  duri.^  the  pee  • 

4  y^ars.  In  1959,  the  icadecy  eapeoditurv  of  toe  stace  uiui;v  t  uu 
1574  idilino  nablee,  of  which  17/,5  cIaIIoc  rubles  vas  for  the 
ilberlan  Deportnent,  One  ehjald  njation  tbs  gradual  increase  in 
oxpcnditurce  of  the  seientific  inetltutione*  p^^rtion  of  ecientilio- 
o^jerutlonoa  osponditurwe,  which,  fron  3111  in  1956  hoe  gr^wo  to  35,/f 
'.n  1959,  Tven  though  it  is  apparent  that  this  is  still  ia>t 

31*  In  1959,  814  aiUion  ruhlee  were  spent  00  capital  coo- 
itructlcn  as  oppo^  to  507  alllicMB  rabXoe  in  1958,  inoludii^  the 
Jiberion  OcpartJKtnt  -  418  nilli.aa  rufaiee  as  opposed  to  1^  nillion 
otbloe.  The  ixierease  of  irronte  for  capital  eonetruotion  has  per¬ 
mitted  a  ooneidemfade  inereaee  in  the  availahility  of  workic^  epere 
^uid  living  quarters.  Put  into  ofwratlon  in  1959  (emltiding  the 
diborion  seetioa)  sere  47  thousand  square  noters  of  working  epaoo 
^s  opposed  to  3-2  thousand  square  astere  in  1956,  and  43  thousand 
square  ceters  of  living  space  as  opposed  to  35  thousand  square 
no  te  r  s, 

32,  X  wish  to  state,  with  eatiefOction,  that,  in  general,  we 
were  able  to  oope  «lth  the  puhlieniag  affair.  Printing  did  not 
um  out  to  be  a  bottle-neck  in  the  AeadeiBy's  aotlwltiee  and  it 
basically  aeete  our  needc.  The  volune  of  our  book  and  oagasiiK  pro^ 
auction  for  1959  ans  nore  then  50  thousand  p»Ki f  sheets  ^p- 

rori  jrtoly  8ft^C7(>  pQr.^Vt  of  th  so  th.j  Acadory  Pub3i;Hi^ 
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Hou0a  had  nearly  35  thousai^  aheeta  including  over  18  thoviaand 
aheota  of  non-iperiodic  publieationa.  I  will  reoind  you  that  the 
entire  preaa  production  of  the  Acadeny  Publiahing  Hotiae  for  1959 
«aa  139768  ahiMta,  Ihe  Publiahing  Houae  haa  increaaed  ita  ac¬ 
tivity  in  Baatem  litnratura^  publiahing,  in  19599  2148  aheeta  of 
booka  and  angasinM,  practically  tnica  that  of  19^, 

33*  A  aignif leant  growth  of  book  and  nagosine  production 
during  the  paat  yaara  haa,  to  a  eonaiderable  degree,  facilitated 
the  elimination  of  the  poor  aituatlon  in  the  publication  of  the 
worke  of  the  Acadengr'a  eclentlatet  aore  than  1000  different  booka 
were  pobliahed  in  1959* 

34«  In  apite  of  the  increaaed  network  of  academic  ongazinea 
ffhieh  haa  reached  87  titlee  at  the  preeent  tlBB  (excluding  the  refer 
enoe  works),  and  an  inorenee  in  tha  aahber  of  ehMte,  difficulties 
still  exist  in  the  publication  of  eoientiilo  worka,  and  a  number 
of  negazinaa  hav«  a  backlog  of  aanueeripta*  Be  auat  reaeUwr,  hoi^- 
cvcr#  that  It  la  not  enough  to  merely  follow  the  path  of  increasing 
natrjaalna  voluae  and  coverage*  The  editing  officea  auat  be  more 
8eleoti'*e  In  their  selection  of  articlea,  oust  out  doon  on  their 
V  lune,  and  should  print  the  seieotiflc  material  in  a  more  oondena''^. 
manner.  Tho  readers*  interests  should  also  ba  kept  in  mind* 

35*  The  All-Union  Institute  of  Scientific  and  Technical  In¬ 
formation  has  eooeiderahly  eipawlad  it#  aotivitiea  and  in  1959  pro*' 
vided  timgly  nuhllc-  tion  ^  11  eeriee  (out  of  13)  of  Rt»f  orativnarr 
Zh^rncl  /Abstract  Journal/  ^  fields  of  eoienee  and  tech¬ 
nology  tts  aetronoey  and  geodesy,  moohanloe,  matheaatiea,  metallurriy, 
phyaioa,  geology,  ffeography,  oachine  building,  bioloFy,  eleetrlool 
engineering,  ond  ehuoiatry  In  the  202  ieauea  of  ita  various 
series  uUiliahed  last  year,  aore  than  550  thoueend  abstracts  were 
published.  BefQ*'‘ativirrr  Zhumol  is  now  finally  being  published  in 
specified  periods  ard  this,  we  trust,  will  oontlrue  on  into  the 
ftiture.  time  lapse  betueen  tbo  appearance  of  the  original  arci- 
olo  and  the  aaotroot  exceode  8  aoothe  only  in  individual  cases  and 
is  being  systemtioellT  oecreoeed,  Ve  consider  5-^  months  oti  the 
iioal*  The  Institute  nos  embarked  on  a  ocurse  of  serioits  au'^c  • 
nation  of  Its  own  wovk  and  the  business  of  soientiTio  information 
as  a  whole. 

36*  The  naoy  facets  of  the  Aoedesy*#  activities,  however,  are 
stlU  rot  satisfactory*  i>wn  at  the  last  Anxaml  ileeting  we  stated 
that  the  wain  problsa  was  that  of  iaereaslag  the  quality  of  the 
eoieotlfie  works  of  the  aoadeaie  inetitutos.  Msanshils,  there  Is 
little  doubt  that  is  the  current  year  our  growth  has  passed  tho 
growth  of  tho  seiontlfic  lovel.  Although  tho  Acadeey  pa-t^nipate-? 

It)  *.«e  ior  of  Wo  1 09*  irpjrtont  '■o.iter  x;  *01/  lep^>_  u 
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nvoblems,  its  role  was  not  always  the  prinary  one  and,  in  a  numLor 
oi  cases,  it  was  not  provided  wi+h  the  necessary  concentration  of 
forces  in  the  development  of  such  problems,  Tte  cannot  recognize 
the  great  practical  rotxirns  of  tt^e  Academy- 's  work,  Li  the  intoncire 
production  of  a  scientific  semi-product  there  is  an  insufficient 
distribution  of  the  final  proauct.  The  coordinating  rcle  of  the 
Academy,  as  the  director  of  the  scientific  orchestra  of  the  USSR 
cannot  oe  acknowledged  as  satisfactory,  even  though  this  topic  \i/as 
the  subject  of  anxiety  and  discussion  by  the  Pi-osidiun  of  the  Acade¬ 
my  and  om-  preceding  Annual  General  Meeting, 

37,  In  May  1959,  the  Acadeny,  as  was  decided  by  the  General 
fieeting,  worked  out  the  question  of  improving  the  coordination  of 
scientific  research  in  the  country.  In  the  examination  of  this 
project,  mention  was  made  of  the  difficulties  and  deficiencies  ir 
the  work  of  the  Academy  which  had  been  partially  discussed  at  the 
last  Annual  Meeting  and  partially  just  mejitioned  by  mw.  It  was 

aid,  in  particular,  that  the  Academy  vjas  scattered  in  the  directi.  .. 
of  its  work,  that  a  number  of  its  institutes  have  a  purely  branch 
function,  and,  being  in  a  system  and  vinder  the  control  of  industi  '^c 
could  be  considerably  more  useful.  In  the  end  resx’lt,  we  were  c»^../- 
.mitted  to  the  preparation  of  concrete  proposals  for  improving  the 
•.rork  of  the  Academy,  and  the  questions  of  coordination  were  marked 
for  examination  simultaneously  with  these  proposals, 

38,  As  a  result  of  a  series  of  discussions,  a  project  wan 
developed  for  such  proposals  and  they  were  preliminarily  discussed 
in  early  July,  Fundamentally,  these  proposals,  developed  with  a 
consideration  of  the  decision  made  by  the  Academy  at  the  General 
Meeting,  met  \7ith  approval.  The  formulation  of  the  final  editing 
of  the  project  is  being  continued  cy  those  agencies  which  received 
the  corresponding  committments.  To  this  still  unfinished  work,  we 
brought  in  a  large  number  of  Academy  workers  and  other  scientists 
Paralleling  this,  the  Academy  Presidium  at  a  number  of  its  ex¬ 
panded  sessions  discussed  the  designated  measures  and  improved  tht 
project.  This  work  sho\ild  be  continued, 

39,  I  consider  it  necessary  to  set  forth  before  tlie  General 
?teeting  the  basic  features  and  concepts  of  the  project  at  that  su.g 
of  its  aevelopment  which  exists  at  present.  Its  basis  is  the  con¬ 
centration  of  tlie  Academy  efforts  '^n  a  comparatively  few  of  the 
major  coni-orn  orary  scxencific  problems  ana  leading  fields  of  scio.io- 
These  fields  were  discussed  at  the  last  Annual  Meeting, 

40,  The  project  places  upon  the  Academy,  with  the  partici¬ 
pation  of  the  Caspian,  The  Stinistry  of  Higher  and  Secondary  Specicl 
Education,  and  the  academies  of  sciences  of  the  union  republics, 
the  obligation  xo  formulate  and  presort  to  the  state  for  approval 
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thij  baaio  direotloos  sel&ntiiTio  reaearoh  in  the  USSR.  The  axumnl 
Aoadeoor  vork  plane,  according  to  the  project,  vill  be  authorised  by 
Its  Preeiolun,  ehile  the  basie  directions  of  scientific  research  uf 
the  oo\mtry,  it  is  expected,  will  be  approved  together  with  the  plan 
for  national  eoonoi^y  and  as  a  part  of  it. 

41.  The  second  oain  fvinetion  of  the  project  is  that  of  organ¬ 
ising  th:)  coordination  of  the  aost  Is^rtaoit  problwe  of  ecieaoe  on 
on  all-union  scale  ^  iweas  of  creating  souneils  <m  problei  as 
organs  of  the  soientifio  society,  strocg  with  high  seieistific  aathor2.ty 
but  not  possessing  adniaistrativo  powers. 

42.  A  sluilar  coordination  Is  oxpeoted  for  probleos  of  a  re» 

giorul  oat'jre  with  the  participation  of  r^nblie  eoadenies  cf 

sclonoos.  All  of  this  else  corresponds  to  ths  proposals  of  the  last 
innuol  Usetlng.  It  is  elsar,  however,  that  the  deelsloa  of  the 
General  Jlseting  of  the  Acadesy  tas  still  insufficient  for  the  oo- 

or  llniticm  oi  scientific  problcM  oa  an  all-union  scale. 

43*  The  third  real  fuastion  of  the  project  is  that  of  estat>^ 
lishlng  a  partially  fluid  cadre  systMi  in  Um  AcadejQrt  a  auaber  JT 
plaotis  In  the  inst^tuUs  ar«  expected  to  be  preeeated  to  pro^tiouen 
teaporor:'  juuior  ecientlf ie  wrkers  selected  by  ths  ^nadsny  fron  aaar  i 
thi  ,TuduBt7a  of  higher  institutes  of  leamii^  or  locally  assiiov,^ 

1*04'  periods  of  up  to  2  years.  Cf  this  nunber,  at  tbs  expiraticn  of 
this  ^riod,  tne  Acadeagr  has  ths  right  to  Isava,  ss  pan»nant  esplcrt  t 
up  t  j  2yi  of  those  noet  aocepiahle  for  scisntiflo  work.  The  post  a-' 
subject  to  sssigansnt  by  tbi>  republic  goeplaae,  if  they  are  youi^ 
specialists,  or  are  rotumo  l  to  their  orlglnai.  places. 

4A.  The  i^ojeci.  also  prowides  for  a  aore  flexlbie  and  non 
adaptable  stmoturc  of  ths  Acadsay^s  instltutee  towards  the  solution 
of  concreto  problocs,  which  eas  rveoaaended  fey  the  prerlous  Aanual 
Meeting. 

45.  In  OwojuDotioo  with  the  antieipated  iwaooii^,  it  is  c»- 
.-^ctsf.  tlaot  sons  of  jur  institutes  or  their  elearots  will  be  tnne- 
f'orroa  *o  thi  uosplan  UiSR,  industry,  and  branch  acadenics.  ••l.h 
:hi5,  of  course,  it  is  to  oe  kept  in  aind  that  lha  tranafer  wlU  be 
aads  not  aocorrting  tr  anjr  Rkanife stations  of  strength  nr  ^wMkarss  lu 
n  scientific  sense,  but  accordinj  la  criteria  of  dovelcpaent  of 
brocoh  thoar-tics. 

46.  The  eoMMnte  aads  in  ths  press  and  in  oral  discussions 
about  th?  proposals  for  ""*«*f**g  the  aunber  or  mmss  of  the  depurV- 
annts  ie.?re  now  supported  in  dlsciasMona  and  did  not  enter  into  the 
^^roject.  There  were  also  no  reflections  In  the  project  of  a  pl'h 

or  a  s  ‘ta^iuorub^-j  pr^rtaon  of  the  r  iti^u  uu  .*-« 
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jf  the  broBcuos  eoonecbcd  with  locoo.  aciantxX'ic  taoj^ts,  8ovna.k^ 
ticaes  aijl  MJZ'b  (wy^shojre  ueu)ebt)oj3  sawwieiidye.  -  infetitutc  of  h.^  .* 
loarul-ifc ) , 

47*  The  project  cootaia^  iutiuctlosia  t^rveWu  iaerwadixjj 
th«  aeientifie  oetlwitj  of  th6  hraachws,  6trt>i^:thwuli%  tue  role  cu 
bh.  d«pfrUK>at«  la  the  guldAae*  of  tho  eorrowpMdijag  iaruiehca  egr 
cho  iii0titt;te&«  cad  la  latwaaifyiaf  ajaistaaoe  fro*  the  acadea^  of 
Selenewfi  USSR  to  the  uiitOM  rupoallc  ttoado«la8  of  seloaces* 

49,  *1jo  laeludec  art,  wtawerwe  tc  tot  ii.tr -duuti,. 

jX  .he  rwjulta  of  •oiuntlflo  eorlui  late  praetict-  b>  a4e*iai«traeivu 
ergaaa,  t^  erteatioa  of  eaqjeriaeata]  shops,  etc* 

49,  Such  SIS  the  boeie  fuactioos  of  toe  project 

50,  There  is  ao  dcuht  of  the  aeeessltj  for  a  further  iac,‘ea.,o 
iR  loc-,X  ooliooe  which  ourt  be  sufflclt>otljr  hl^  ia  level,  capcblo 
.f  ,iarticipetli>^  ia  the  solotioa  of  aajor  eoote&|>'>rary  probloM,  bu*: 
olosely  aat*  ceacrelrly  ti  d  la  with  the  iatore^te  of  tb>  cajor  la- 
UvotrUd  eTo«s«*cotioa  of  its  o«b  ceoaoslc  rei(;toa,  Apf^areotl/; 

ru  olj  cr«nt«<rt  or  expem^ed  oo^.deuia  soieo»if^  oenu»rs  la  local  «ur<  at. 
miot  be  viapted  ia  ti'ae  to  the  oajor  gr^wiag  iaduetricl  refioac, 

^  ri.aarily  ia  thu  enetora  part  of  the  eoaatrgr  ia  eoc4ur.otioo  with  ^ 
^INsflar  Cepfirtoeol,  os  well  as  la  the  9rali!  and  the  Vo’ita  .x'w.,  I  . 
oontr'tst  Ic  tho  troeoaes  io  'hetr  clarsicsd  000007!,  eaoh  rush  c  r*.  v 
i  iM»xum,  oust  have  a  few  tRit  sajor  aad  lapurt^ait  ioatituWs  ^ 
tij^ae  speoiAlties  that  tlr>y  nay  ooastituto  a  siagle  soloatia'i. 
cr.:  -nl.^a,  directly  relat'd  to  both  the  departaeate  of  the  Acadcaor 
r.Rl  to  thr  St^vnB4rkho»»s.  It  semli  bo  expedieat  if  the  expaasioo 
cr*3,tl  n  /f  iuch  coalers  rouli  taee  place  s*rl<*tly  arco~ul*^  to  ~I. 

<—  iaitiilly  as  the  sstaalishaer.t  cf  filial  de.srtseute  of  soloa^di 
lajtitut  >iclstiair  ia  loccoe,  Leniarrad  and  other  eitiv^s,  nad  Ur', 
with  fthtT  •c’jttiaf  the  ushllical  c^rd*, 

51,  la  the.  projeotioas  o.*  the  pi>rspe>}tivo  plan  for  the  dev^l:  * 

of  aeiotep  ih  the  OSSR,  buioic  pivpai^  at  tar  orders  -f  *he 

Go-tplaa  n  tiw  Fr^ei  Uusi  cf  the  AcadMj  cf  Cciraocs  CSST.  j- ii^y 
wi*.h  ‘hp  vinloo  repohlio  aeadesics  cf  sci«ac«s,  tht  YmSKUHL  £^eo7 

lJta.;cailya  sol ’skrldirtynywtveaayhh  nook  ln«  Lealaa  »  411  laic* 
Ac«(!oB5r  jf  HHfTicuXf'jml  r>ei:aers  iaenl  the  Icaics/  cf  Ife  ^ 

Svil-  ncrs  tTvI  =4i^d  the  WX&laljy  of  metier  aod  Jpc  j^ad^iry  5p,»rl.Al  .r*' - 
c  it  «ns  thli  liae  of  tVu^t  that  starved  as  o\jr  line  of  dc— 

p/irture, 

5^,  I  iWDfiae  that  the  acceptance  of  the  specific  leagthy 
prospects  fv^r  8ci<^tific  axyancioc  la  the  OS®  aad  the  reorganisat^^^n 
of  tho  Aoa  lecy's  w  rk  la  the  spirit  .  f  the  project  s*  oxitllnod  br 


will  tm  a  fuUj  »atiafu«tor7  prMd^  for  ttio  qoDlitatlvo  gmmtn  of 
the  Modmn^  end  ibe  ttpeurge  la  the  eoientifle  effeetlveaeM  of  Ita 
«ork  aau  proetieel  reeulte, 

93«  That  veetly  ei^nlfieaat  teak  of  eelecting  the  uost  ix>> 
portoAt  fiolde  of  aeieatlfie  reeeoreh  efaioh  uue  begun  by  the  Aetide>« 
ao  8«ireral  yeura  ego,  epfiureatlj  *111  ao*  receive  vorthy  fomuletior 
soi^letion*  Yhe  eoordlBatloa  of  vork  oa  the  ooet  lagwriaiit  probleor 
of  aeieaee  c»  aoolal  prlaeiplea  oa  ea  ell^^nloa  aoele  will  be  an 
iaftorUat  factor  la  tte  frvitfullaeea  of  ecAeotifio  eetivlty* 

54*  There  oea  be  bardly  eay  doubt  that  sImb  m  auoeeeafuily 
ocpe  with  ihia  ruther  dlffloolt  prohlea,  life  *111  place  before  ue 
oa  even  greater  problea  —  eooriilaetlag  raeeareh  oa  the  aMle  of  Uo 
entire  acoiallat  eeaf>«  The  growth  ctegea  of  thla  iJkporteat  aotlTlty 
oon  be  aeea  la  our  agreeaeate  for  acUaboratloa  idth  the  apadeolea 
of  soleaeee  of  the  aoaatrlea  of  the  peoplee  daaoeraalea.  oad,  in  u 
anaber  of  eajor  joint  projeote  they  Mve  elreadj  i^een  large-eccle 
suite, 

95,  In  e<M»oluaioa  1  voold  lUce,  froa  this  rootma  and  in  tho 
naao  cf  the  Cienercl  Weetiag,  to  ejqareas  aty  deep  gr&titudo  to  our 
tarty  ead  goaereneat  for  th^  uatiriag  efforts  la  the  expeaeioa 
end  bluaeoedag  of  Soiet  aoieaoe,  Ite  prodaotlvity,  ita  leaderetip. 

9t,  '  a  elll  expend  ell  effort#,  ell  knowledge,  la  order  to 
rniae  the  aoieooo  of  our  oouatry  to  unprecedented  heiefats. 


Ok  m  RisiTLis  OP  sciKfrrnc  tcriviTrJs  akt  trs 
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{fieport  cl  the  Aetlag  Chief  Soientifio  Seeretary  of  the  Preal> 
diua  of  the  Aeudetgr  uf  Seieaoee  QBSR,  Correapoaling  lientor  of 
the  Aoadeaqr  of  Seieak.ee  tSSuR,  Tc,  E,  Fedewov} 

57,  This  report  yeer  eca  oae  of  tho  aost  laporteat  hlatoriotJ 
uirkera  in  the  life  of  our  oouatry,  oarlag  entered  upon  the  period 
of  the  extensive  building  of  oocaeiaiaa, 

56,  The  extra  XU  Coagreee  of  the  CPSU  ehioo  took  place  et 
the  beginaiag  of  1999  projected  e  greadloee  prograa  of  the 
of  eosMiBiaa  ia  the  OS^,  la  the  deoisioaa,  ehieh  were  oooepted  jy 
the  XXI  Coagrees  per  the  report  of  k.  S.  Ihnaahohev  *ua  the  Control 
for  Ce ‘elopaeot  of  the  hatiocel  Eocaoiy  >f  t's  USJtv  r  4 
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1959-1965”/  pororlBlona  «ere  Kide  for  a  new,  powerful  increase  in 
the  econoijy  of  the  country  and  in  the  cultural  end  naterial  well- 
being  of  the  Soviet  people.  The  subsequent  June  and  Deooober  Plenucn 
of  the  Central  Comittee,  CPSU,  oiaeuased  the  inportont  questions  of 
expanding  the  induetrial  and  agricultural  econoedea  and  developed 
concrete  neasures  of  effecting  the  deeieione  of  the  Congresa.  The 
res'ilta  for  1959  not  only  ahotaed  a  folfiUaont  but  a  significant 
aurpaasing  of  the  aeven-year  plan's  first  year, 

59*  The  period  of  the  extensive  building  of  coaiuum.st  plocjs 
special  prchleos  before  our  scioneo.  In  the  near  future  the  Sovie' 
Union  will  assuna  first  place  in  the  world  in  all  basic  indicators  >- 
in  its  technological  level,  in  its  degree  of  industrial  developoert, 
in  the  well-being  of  its  ii^bi tents.  It  follows  froa  acre  tnnt  in 
the  subsequent  forward  progress  «s  will  not  be  able,  to  any  con¬ 
siderable  degree,  to  take  advantage  of  foreign  experience,  and  it 
oust  be  our  science  which  will  have  to  lay  new  roods  for  further 
scientific  and  teciuiical  progress, 

60,  Such  a  position  currently  oxists  in  sons  ^i^lds  of  scl- 
onoo  and  technology.  It  oust  soon  be  established  in  il  fields, 

'tfe  know  that  it  will  be  so,  hot  it  cannot  occur  all  by  itself,  A 
siailar  level  of  expaneion  of  Soviet  science  will  be  attained  as 
the  result  of  8t«rf>bom  efforts  on  the  port  of  the  entire  huge  col¬ 
lect  Ivo  of  Soviet  Boientists, 

61,  Our  seienoe  nust  provide  a  continual  supply  to  the  cur¬ 
rently  expanding  technology,  industry,  and  agriculture.  It  is 
necessary  to  sake  rapid  decisions  of  those  probleas  which  arise  in 
industry,  to  anke  a  wide  and  rapid  introduotion  into  praotioe  of 
the  results  obtainod  froa  the  study  of  new  phenoaena  awH  relation¬ 
ships,  A  great  nuabor  of  such  current  probleas  aust  be  resolved 
in  the  inatitutions  of  the  Acodeay  of  Seionces  USSR,  Apparently, 
oMT  institutes  aust  solve  tho  aore  ooEg>lex  probleas  of  this  order, 

62,  Nsvertheloss,  ths  lasnnso  perspective  of  the  further  e3^> 
pension  of  national  eoonot^  reqtdres  us  to  aako  bold  arrangeaents 
and  decisions  of  the  anjor  (and  diffioxilt)  probleas  which  are  the 
boeis  for  the  subecqxient  ooveaant  of  soience,  condxioting  work  on  tbe 
borders  of  the  known,  and  opwning  up  new  phenMenon,  Such  probleas 
whose  netheds  of  solution  have  os  yet  not  been  deteminod,  aust  be 
treatod  by  the  aore  qualified  groups  of  sobolors  and  aust  be  an  ij>> 
portent  (if  not  the  baeio)  eleasnt  in  the  activities  of  the  acedenic 
inatitxxtes, 

63,  Let  us  reaecher  that  the  XZI  Congress  of  the  CFSU  found  i-. 

necessary  to  attain,  during  the  ocurse  of  the  seven-year  plan,  an 
even  aoro  rapid  expansion  of  all  branches  of  science,  the  aocoapljaii> 
ne..^  .  tho-  ••■"spmjh  w'd.2}  w;.l\  .fn ’1_  a'jc  1  er 

'— t<^ciai^crl  pro^reos 
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64*  lifith  tbe  ala  of  a  rapid  expa&aloa  of  all  branohea  of 
knonled^Of  the  control  figuree,  approved  bf  the  Congreae^  antlol* 
peto  the  creation  of  the  neceseory  eonditiona  for  the  aoooaplialv- 
•enx  of  iaportant  theoretical  rceearch  and  new  scientific  die-* 
eoverlea*  The  atate  la  setting  large  funds  aside  for  the  building 
of  new  acientifie  institutions  and  the  equippinp  of  institutes  and 
Lrbcratorloa  «lth  the  noat  aodem  equipment.  The  ■atariol-iteehnioa] 
supply  to  the  Aeadeoiy  is  growing  uzxintemiptedly*  We  constantly 
feel  that  great  attention^  the  oonsidernble  solicitude  for  aoienco 
and  Soviet  acientiata  by  the  Crwunlst  Party  of  the  Soviet  Ihiion* 

65.  The  introductory  words  of  the  nresJdent  oentloned  the 
f^owth  of  the  cadres  and  the  expenaion  of  the  aaterial  and  techniouj. 
foundation  of  the  Acadeay  of  Sciences  during  the  past  year*  How  did 
the  Aeudetay  operate  in  1959? 

6t>*  In  exaalning  this  questiem^  ws  aust  consider  that  the 
Aoadocy  of  Soionoes  perfome  two  ftmetions*  Our  Institutions  are 
oonocmed  «.lth  n  oortain,  relatively  enall  portion  of  the  ecientifio 
•'ndoavoura  being  conducted  in  the  Soviet  Union*  At  the  cone  tioe^ 
tl^e  organised  body  of  the  Acsdecy  of  Solences»  in  one  fora  ur 
another,  guides  all  of  the  oost  iaportant  solentifio  works  in  the 
country* 


6r.'a  This  second  function  of  the  Acadeay  of  Soienoee  is  ea- 
treoely  responsible*  Depending  on  bow  we'll  our  oolleotive  executes 
its  guidance  -  in  a  direct  or  roundabout  way  -  over  solentifio  re* 
search,  will  show  the  efx'ootiveneaa  of  the  huge  funda  provioed  by 
the  state  for  the  devolojnent  of  science* 

68*  The  ooDbera  of  tho  Haeting  have  the  report  on  the  acti¬ 
vity  of  the  Acadeay  of  Sciences  USSR*  Following  is  a  short  atuaiaary, 
pribsrilv  on  tho  work  shich  has  been  coapleted  in  the  leading  fields 
of  eoience  is  detorr^jied  at  the  last  Annual  Meeting  cl  the  ivcodengr 
in  March  1959* 


/ 

^  69*  The  results  of  the  work  on  the  probleaa  of  studying  con- 

Biic  spaoe  were  an  iaportant  victory  for  Soviet  science  vdiioh  vias 
marked  in  1959.  Three  flights  of  Soviet  cosaie  rooxots  gave  solur- 
tirio  results  of  exosptional  value  which  were  recognized  by  tlje 
entire  world*  An  artlf  1010.1  satellite  of  the  Sun  was  create d*  Tre 
''xtcmol  radiation  belt  encircling  the  Barth  was  discovered  and  i**  c 
extent  detemlned;  an  exoiooospberlc  current  rii^  was  discovered  at 
a  distance  of  several  tens  of  thousands  of  kiloaetera  fron  the  is^arth.. 
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70,  The  second  Soviet  cosmic  rocket  v^hich  reached  the  Moon 
on  lA  Sertembery  permitted,  by  direct  methods,  a  verificaoioa  o£ 
tiiesuppositions  goncernini^  -a^etie  fieln  oi  the  artificia... 
Earth  satellite  and  the  execution  of  a  nu-jbor  of  other  coasurc cubits , 
P€~i^s~e8tabltahod  tiiat  within  ti>e  llaits  uf -ngcia'acy  of  tlie ' 
moirby  the  Moon  does  not  possess  a  magnetic  field  and  does  not  have 
radiation  tSelts,  ~ 


71.  For  the  first  tine  a  flight  around  the  Moon  \«is  made  and 
photographs  taken  of  tno  surface  opposite  thu  Earth  v.arc  trans  ¬ 
mitted  by  television  to  the  Earth,  In  doing  so,  it  was  necessarj 
to  provide  radio  communication  and  effect  control  of  the  scicntifac 
equipment,  as  well  as  orienting  it  in  space  at  a  distance  of  400 
thousand  kilometers, 

72.  In  1959  the  second  step  was  token  in  studying  cosmic 
space  and  it  brovight  nox  only  important  information  about  the 
space  arovind  the  Earth  within  the  lunar  orbit  but  also  provided 
the  interesting  perspective  of  new  discoveries  in  the  various 
fields  of  science,  especially  in  physics  and  biology,  in  uonjunctioi 
with  the  study  of  the  uniqvie  physicnl  state  of  natter  and  radiatio** 
in  the  inter-planetary  space  and  the  possible  forms  cf  life  on  the 
nearest  heavenly  bodies, 

73.  Soviet  scientists,  together  \Tith  the  people,  are  proud  of 
the  fact  tlint  this  step,  like  the  first,  was  made  bj'  our  IJorocla 


74*  Recently  concluded  tests  of  new  powerful  rockets  ore  per 
nit  ting  VIS  to  plan  subsoquont  stages  of  cosmic  space  study.  The 
Soviet  people  are  indeed  paving  the  course  into  the  Cosmos  for  oIJ. 
of  humanity, 

75,  This  year  narked  vast  achievements  in  yet  another  import¬ 
ant  scientific-technical  direction  —  in  atomic  physics  and  in  xl.o 
peaceful  use  of  atonic  energy,  ’.Tork  has  been  completed  on  the 
world’s  first  atomic  ice-breaker  the  "Lenin",  thereby  opening  ncv. 
hopes  for  utilizing  tho  Arctic  Ocean, 

76,  Tho  front  of  scientific  research  in  the  field  of  nuclear 
physics  and  atomic  power  has  been  expanded,  A new  Institute  of 
Nuclear  rhyaioe  lir  ^e.-4oa(Iemv  of  Sciences,  Uzbek  SSR.  hasb^n 
o^ned;  it  is  equipped  with  an  atomic  reactor.  The  atomic 

actors  in  the~Acad65y~oi  lienees,  Georgian  SSR,  and  £n  tne^^ysicc- 
tochnlcal  Institute  in  Leningrad  have  been  j?ut~ into  oocratlon. 
Soviet  scientists,  continuing  on  a  broad  scale  research  in  the  fic 
velopmcnt  of  controlled  thp.rmnnimi  aav  havo  attained  real 

sciontll'lc  results^ 


77.  The  successful  flights  of  Soviet  cosnic  rockets  and  the 
ocaievenents  in  the  field  of  utilisation  of  atomic  energy  are 
simultaneous  proof  of  the  advances  made  by  our  scionce  in  radio 
ongine&ringy  electrical  engineuring^  heat  ongineering^  and  in  a 
number  of  other  fields  of  science  a^  technology*  Research  on 
solid  state  physics »  conducted  in  the  Physicotochnicol  Institute  in 
accordance  with  the  problem  approved  by  the  Meeting  held  last  year^ 
permitted  a  newer  understoxkdlng  of  the  nature  of  tho  strength  of 
many  substances  and  the  meehanism  of  their  destruction  under  load* 

76,  Inportant  results  wore  obtained  in  the  study  and  develofw 
ment  of  jaew  semloonduc^-^T  **  Tfaus^  in  the  In*  ■ 

stituto  \>f  ^miconduc^rs  in  Leningrad*  where  research  on  thermo¬ 
elements  has  been  underway  for  a  long  time^  success  has  been  achieved 
in  the  creation  of  converters  of  thermal  energy  into  electrical 
energy  which  has  very  liq)ortant  practical  significance, 

79*  Among  the  other  interesting  results  obtained  in  phsrsiosf 
we  sho^d  mention  the  development  of  a  molecular  oscillator  with 
Qxoeptionol  frequency  stability  by  the  Physics  Institute  imenl  P,  N, 
Lebedev,  This  may  be  compared  to  a  clock  which  devlatus  by  only 
one  second  in  a  period  of  several  hundred  years, 

60,  The  Institute  of  Physical  Problems  Ineni  S,  I.  Vavilov 
has  gained  real  results  in  the  study  of  natter  at  low  temperatures, 

A  device  baa  been  developed  for  the  production  of  liouid  helium 
without  the  nood  of  ij^rmediat^cooling  st^es,  ~ 

81,  One  of  the  more  important  subjects  in  the  summary^  as 
proved  by  the  last  Annual  Ifeeting*  is  power  engineering,  Tto 
oleotrlfication  of  the  country  was  viewed  as  one  of  tho  more 
portont  taaks  of  the  Soviet  govenutont  trow^  the  very  conception 

of  our  government.  Now*  when  the  QOEIiiO  /rosudarstvennaya  Kamlssiya 
Po  Elektr^ikatsii  Rossii  —  State  Commiaeion  for  the  Electrification 
of  Ruesi^/  plan  ana  been  overfulfilled  many  timos  before*  the 
Cocmunlet  porty  again  raises  the  mission  of  a  significant  out- 
otripping  of  other  branohee  of  the  economy  by  the  growth  of  power 
engineering, 

82,  In  Ills  speech  at  the  All>mnion  Conferonoe  on  Power  En^ 
gineering  Construction  in  November  1959»  N,  S,  Khrushchev  indicated 
that  the  projected  plan  for  the  electrification  of  the  country  in 
1^0  years  and  the  perspective  plan  for  the  development  of  tho 
nation^  econoaqr  in  the  saw  period  must  become  the  main  pillars  of 
our  program  of  cornsninist  oonstniotion.  Of  considerable  importance 

in  the  expansion  of  eleotrifioation  is  the  transporting  of  electrical 
'Energy,  Our  institutes  have  done  much  work  in  this  field.  In  the 
"nstitute  of  Pok.'jr  Engineering  Imeni  G.  M.  fbrshizhanovskiy*  technical- 
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eooaosdcal  study  has  been  completed  on  the  imificatlon  of  the  powe.. 
systems  of  Siberia  and  the  European  port  of  the  LSSR  into  a  single 
power  system  and  on  the  coiabining  of  thermal  and  hydroeloctric- 
power  stations  into  a  single  system* 

83*  The  method  of  eleotrodynamic  modeling  has  received  fxir- 
ther  grortli  in  our  institutes,  and  this  permitted  tLo  study  und 
the  solution  of  many  questions  on  regulation,  control,  enu  pi-o- 
toction  of  long-^listancQ  lines  of  alternating  and  direct  curreno 
electrical  transmissions  and  joint  operation  of  both  systems* 

84*  The  draft  projects  developed  by  the  Institute  of  Electro- • 
mechanics  on  super-power  turbogezksrators  of  750-1CXX)  thousand  kiJo- 
\7atts  are  being  utilized  by  the  *^oktroslla**  factory.  It  should 
bo  montionod  that  jvist  ono  72,000  kiloiaatt  generator  of  the  Unaor 
GES  (gidroelektricheskaya  stantsijra  **  hydroelectric  station)  is 
equal  to  povTer  to  all  eight  generators  of  the  pioneer  of  Soviet 
electrification  —  the  Volkhov  GES;  fMle  just  one  500-700  thousand 
Kilowatt  generator  of  the  fOrasnoyarsk  GES  will  be  equal  in  power  t 
all  nine  generators  of  the  Dnepr  station* 

85*  Considerable  attention  was  given  in  the  report  year  to 
the  expansion  of  the  various  branches  of  mathematics  and  computer 
engineer ?Jig,  Last  year,  our  mathematicians  solved  a  niunbcr  of  im¬ 
portant  theoretical  problems:  for  example,  corresponding  member 
of  the  Academy  of  Sciences  USSR  P*  S*  Novikov  obtained  a  conple  c 
s elution  of  the  so-called  ^Burnside  problem"*  Also,  the  matto- 
matlclans  introduced  new  computers*  Ctoe  of  these  is  the  universaj 
electronic  cocqputer  M-20*  In  operating  speed  it  considerably  sur¬ 
passes  previous  series  production  equipment. 

86*  Electronic  computers  ore  now  coming  into  use  for  piannir. 
calculations  and  for  the  solution  of  certain  economic  problems*  Tn 
Department  of  Economic,  Philosophical,  and  Legal  Sciences,  jointl. 
with  the  Siberian  Department  of  the  Academy  of  Sciences  USSR,  m'>.. 
on  experimental  mathematical  calculation  on  an  electronic  computer 
of  the  inter-boraneh  bedonce  of  production  and  the  distribution  «ji‘ 
products  in  one  of  the  economic  regions  of  the  USSR*  i’h©  Instic-t 
of  Complex  Transport  Problems  and  the  Computer  Center  solved  some 
problems  on  the  selection  of  the  optimum  plans  for  railroad  and 
motor  vehicle  transportation  and  on  regulating  the  flow  of  empty 
cars  on  rail  lines*  The  efficient  movement,  conducted  on  tho  bisi- 
of  such  calculations,  will  permit  the  economizing  of  facilities 
measurable  in  tens  and  hundreds  of  millions  of  rubles* 

87*  However,  the  work  conducted  in  the  given  field  is  totallr 
insufficient.  The  plans  for  the  use  of  computers,  however,  in 
plrnii^jig  tho  n'’.tional  eoonoty  and  in  economic  reaoarch  aro  very 
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large*  A  eoi|)Iet«  exv  JUiioa  of  saoh  reaaorob  hae  an  exoeedingl^ 
high  signifiooaoe  for  efficient  ■anageaeat  of  the  national  econooy* 

88*  Fundoaental  attention  of  the  reaearchers  in  tho  fiell  cf 
cheuical  aeionce  «aa  concentrated  on  the  realisation  of  the  de- 
oiaiona  of  the  Ifeiy  19$8  Plenun  of  the  Central  Cocaitteo  CPSU  and 
the  aXI  Congrese  of  the  CPSU, 

89*  In  the  poat  year*  there  haa  been  a  eooaidemble  atsrengtho 
enlng  of  theoretical  reaeorch  in  the  cheniatry  and  phQfaica  of 
pclyae''e  — >  one  of  the  noat  inportant  uireotxone  in  aoience  and 
■ontionec  at  our  neeting  laat  yoar*  Xntereatij^  reaults  nere  ob¬ 
tained  in  the  atudy  of  new  polyaera*  Moet  of  theae  polyaara  had 
on  incroaaed  naterial  theraal  atability*  while  othera*  for  exaiq;}le* 
Denton*  ore  diatinguiahed  aa  well  fay  high  ■eohanioal  atrength* 

90.  Of  extreoe  intereat  are  the  catalytic  vyatena  developed 
by  the  Inatitute  of  High  Moleculor  Coapounda.  Their  uee  opene 
now  viatas  for  tlie  obtoinaant  of  such  ii^iortaat  elaatoaera  aa  cle- 
r'olybutodione  and  cia-polyiaoprene* 

91.  Jointly  with  the  industrial  reaearch  inatituteo*  prepara- 
tioua  wore  nade  for  the  developMnt  of  testa*  and  in  certaia  eoaea 
industrial  production  cf  polypi\>pylene*  polyfor&aloebiyde^  anino- 
enonthic  acid*  acetic  acid*  and  a  auaber  of  other  products*  neotods 
of  synthesizing  which  were  propoeed  b/  the  institutes  of  t^  Aeadety 
of  Sciences 

92.  The  institutes  of  Cheadcal  Physios*  Petrochbaical  Syn¬ 
thesis*  Orgonoeleasutal  Coapounda*  and  Electrocheaistry  oonduc»ed 
algnifloont  work  on  obtaining  and  studying  polyaara  with  conjugate 
oouble  bonds  possessing  new  and  very  interesting  electrophysio^ 
properties*  Ihese  polyaers  were  obtained  through  the  use  of  theroaX 
and  rculiation  actions*  daong  then  ore  substances  Tdth  high  them'} 
stribillty  and  eieccrionl  conductivity  chaining  in  i  elation  to 
tcapemture*  rioh  a  high  susceptibility  and  abnomally  high  die- 
ieewric  constants «  Sous  of  thsse  polysMrs  give  approolabla  voluoa 
of  tljemoelcovTonotlve  fOi.'oe,  In  studying  suoh  systems*  new 
phenomena  rwre  discovered:  the  rolaticn  of  electrical  cenduotivity 
to  the  orientation  of  tha  polymer  chains  and  others*  The  dis- 
oovored  eloctrophysicol  properties  of  these  polyaeiio  materials 
causes  sooB  of  xheo  to  resemble  seniconductors*  ferrites  and  ferro- 
elootrios*  which  may  be  of  considerable  interest  to  practice* 

93*  In  1959*  there  was  a  considerable  eaqpansion  in  work  on 
the  chemistry  of  somloonduotore*  In  the  Institute  of  General  and 
Inorganic  Chemistry  imeni  R,  S.  Kumokov*  for  exanple*  compounds 
were  obtain'^d  'jssoesing  exzrencl/  high  photo  sensitivity  in  bhe 

-re  *  r  v-fiou  ^f  tnt  pe  triu* 
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94*  It  is  kaovQ  that  conalderable  iaportance  has  been  attache ^ 
ct  the  present  tlise  to  the  problen  of  obtednlng  exceptionally  pure 
substances.  In  connection  with  this,  interest  is  found  in  the  dtv- 
\elopiaent  by  the  Institute  of  Geocbeioistry  euiJ  Analyticrl  Chemistiy 
Inezd.  I.  Vemadskiy  of  new  sensitive  mexhode  of  doterminine 
impurities  in  semiconductor  materials  (germanium,  silicon,  etc.) 
frith  the  aid  of  radioactive  analysis,  as  veil  as  by  other  physioo^ 
chemical  methods. 

95.  Interesting  results  were  obtained  in  tije  field  of  radi  ¬ 
ation  chemistry.  In  the  Institute  of  Petrochemical  Synthesis,  for 
example,  it  mas  shown  that  with  a  oambination  of  radiation  and 
thermal  action  on  hydrocarbons  a  considerable  decrease  in  the 
cracking  temperature  and  a  more  advantageous  coiqx>8ition  of  pro¬ 
ducts  may  be  obtained.  The  results  serve  os  the  foundation  for 
the  development  of  technical  specifications  for  the  design  of  ei>> 
larged  installations, 

96.  Proposals  were  mode  for  two  new  types  of  organic  heat 
conductors  for  nuclear  power  reactors.  The  Institute  of  Crgano- 
Elemental  Compoxmds,  jointly  with  the  Institute  cf  Physical  Chemistry, 
dovelopod  a  radiation  method  for  obtaining  organic  gloss  of  u  largo 
tliickness  (up  to  250  mm);  this  year,  this  uetUod  will  be  introduced 
into  industry, 

97.  The  Institute  of  Geochemistry  and  Analsrtical  Chemistry 
proposed  a  rapid  and  simple  extraction  method  for  separating  nei>* 
t'cniuD-239  from  irradiated  uranixua.  The  Radium  Institute  imuni 

V.  G,  Khlopin  developed  new  extraction  cuad  ion  exchange  methods  of 
separating  uranium,  plutonium,  and  other  radioactive  alements, 

98.  Among  the  lesults  obtained  on  ti>e  oheiaistry  of  natural 
and  biologically  active  compounds,  one  should  mention  the  synthesi.'* 
and  study  of  organic  mutagens,  concerolytlc  peptides,  preparations 
with  anti-tuborc\ilar,  anti-helminthic  activity,  and  others,  Prepa- 
rations  possessing  protective  activity  against  radiation  sickness 
vero  synthesized. 

99.  nie  volume  of  work  on  the  chemistry  of  rare  elements  has 
increased.  Obtained  and  studied  were  new  simple  eind  complex  oon^ 
nounds  of  a  number  of  rare  elements. 

100.  For  one  of  the  important  problems  of  chemistry  —  the 
theory  of  chemical  stzaicture  and  reaction  capability  —  there  wero 
developed  fn  1959  the  principlea  of  the  quantitative  calculation 
>f  tho  influence  of  the  structure  (polar  factors)  and  qualitative 
ooloulations  of  the  influonce  of  conformation  on  the  condition  of 
ihe  tantoQoric  equilibrium. 
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I01«  Conaldarabiu  succesaea  were  aebieved  in  the  atuuy  of  the 
effect  of  free  redioala  end  active  particles  on  the  courae  of  variow 
chenionl  reaetiona  and  proceaaea^  in  particular  in  the  new  field  cf 
radietioikii^^heeical  reaetiona  in  aolid  phaae  at  low  teoperaturea. 

102,  The  study  of  aotala  and  alloys  eaa  conoentrated  on  the 
cveloiiHnant  of  alloys  with  particular  propezties  for  tbo  now  fields 
cf  technology* 

1C3,  Ike  Institute  of  Matallurgy  ineni  A.  A,  Ba^dtov  developed 
nerr  higlv-tenperature  sateriala  on  the  basis  of  niobixaf  as  well  as 
new  hlghp-etrength  titaniua  alloys* 

1C4*  There  has  been  a  developaent  of  the  dislocation  theory  of 
the  effect  of  a  sharp  loss  of  strength  and  ductility  of  astals  when 
a  very  thin  layer  cf  liquid  lovi-oelting  netals  is  placed  apon  their 
sorfaees. 

105*  Considerable  study  was  oade  on  the  problen  of  "Radio  Elec¬ 
tro  nice".  The  Institute  of  Radio  Engineering  and  Electronics  has 
completed  work  which  establishes  aethods  for  designing  radio  relay 
cooBunication  lines  with  large  intervals  between  the  intemediate 
stations.  Developaents  were  nude  in  creating  waveguide  lines  for 
long-distance  coonunicationa  with  a  carrying  capacity  of  hundreds  of 
television  and  hundreds  of  thouaands  of  telephone  transniosions* 
Iq;jortant  results  were  obtained  in  the  field  of  studying  radio  paves 
and  tbs  creation  of  low-noise  oonounioations  facilities* 

106*  Nsw  nstbode  were  developed  for  gwoeratlng  and  amplifying 
very  high  frequency  oscillations*  Saai  conductor  devices  were  de¬ 
veloped  for  loT^^iuise  auplifiers  and  new  types  of  cathodes  were 
proposed  which  would  pernit  o  significant  increase  in  the  operating 
life  of  electronic  equipoent* 

107.  The  loidlo  Engineering  Institute  ooxiducted  ioportont  wer^ 
on  the  creation  of  electronic  systaas  for  accelerating  eleaentary 
p-zrtieles  <uk1  for  studying  high  frequency  phenoaena  in  plasaa* 

108*  The  basis  of  tochnicoi  progress  xander  oonteaporary  con¬ 
ditions  are,  as  is  known,  autoaation  and  teleuechanios*  Scientific 
research  in  this  field  during  the  report  year  was  d:a‘eoted  towards 
facilitating  u  gradual  transfer  to  ooeplex  autoaation  of  production 
processes,  to  fully  nutonatio  enterprises* 

109*  The  Institute  of  AutoBatxos  and  Telaaeohanios  proposed 
new  principles  of  building  optiaal  and  self-adjusting  controlled 
vysteas*  The  research  aade  peroitted  the  stioceseful  solution  of 
certain  actual  ;  raotical  probleas*  Thus,  at  one  of  the  factories 
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the  Lk^scow  Sovnarkhoz,  there  eas  Introduced  a  8eir«^djU8ting 
system,  developed  hy  tne  Institute,  for  the  automatic  selection  of 
the  optinum  position  in  space  of  parts  of  a  cos^lex  form*  The  use 
of  this  system  has  a  considerable  economic  effect,  saving,  at  only 
one  factory,  approximately  200  million  rubles  per  year# 

110#  Of  considerable  interest  are  pneuontic  devices  which 
execute  elementary  logic  operations.  On  the  basis  of  these  devices 
certain  standard  automatic  control  circuits  rere  developed  in  1959# 

111,  At  the  present  time  theorotiool  foundations  have  been 
created  for  the  wide  employment  of  tne  principles  of  optimum  control 
of  a  process  under  the  most  varied  oircumstonoes.  The  problem  is 
now  their  practical  realik^tion, 

112,  Thanks  to  computors,  iiqportant  problems  in  mechanics, 
particularly  in  the  field  of  the  aerodynamics  of  supersonic  veioc-.- 
tios,  were  solved  last  year.  For  example,  the  Computer  Center  do— 
veloped  methods  of  calcxilcting  the  streamlining  of  blunted  bodioa 

of  votatlon  of  constant  shape  ozxl  bodies  whose  sxirfaces  are  vapor?  zc 
when  they  move  at  high  speeds#  The  best  known  mechanics  of  the  wcric 
TTorked  for  many  years  on  this  problem, 

113,  The  Institute  cf  Mechanics  proposed  a  new  method  cf  caxc- 
lating  the  non  linear  flutter  of  panels  for  aviation  and  other  con¬ 
structions  at  high  and  supersonic  speeds  with  a  consideration  fo.* 
heating;  it  was  proven  that  aerodynamic  damping  plays  a  very  import 
ant  role  in  cale^ating  the  axially  symmetrical  flutter  of  a  eircul  u 
cyllndriocj.  body.  In  a  strict  non  linear  lyapunov  arrangement,  the 
Legrange  theorem  on  the  stability  of  movement  of  a  solid  body  havon^' 
cavities  with  an  ideal  and  viscous  llx^uid.  wt.s  proven, 

114#  Important  results  wore  marked  in  the  study  of  our  plcmct, 
its  atmosphere,  oceans,  and  earth's  crust.  The  basic  work  on  the 
program  of  the  International  Guophyeical  Year  was  eonexuded  in  19^ , 

115#  The  oceanographic  expeditions  of  the  Academy  conducted 
extensive  study  of  the  ’.7orld  Ocean,  Particulaily  valuable  studior 
were  made  in  the  Pacific  and  Indian  Oceans  and  in  the  waters  sur¬ 
rounding  the  Antarctic, 

116.  Important  studios  were  conducted  by  Soviet  expeditions 
with  participation  of  the  Academy's  institutions  on  the  Antarctic 
contl^nt.  In  the  past  year,  Soviet  scientists-polar  TTorkers 
created  on  the  Antarctic  a  scientific  station  at  the  Pole  of  Kela- 
tive  Inaccesibllity;  operations  continued  at  the  station  on  the 
Southern  Magnetic  Pole;  a  remarkable  crossing  was  made  across  tne 
‘vntarctio  continent  to  the  South  Foie, 
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117  •  Mention  ehooid  be  node  of  the  ooi^Jletion  of  ooUeotion 
of  lufornation  bj  the  Institute  of  RTjrsios  of  the  Earth  ioeni  7u« 
Shaidt  on  the  seiaaieity  of  the  territory  of  the  Soviet  Union} 
aeisado  saps  eere  prepared,  end  the  prepaiation  of  corresponding 
reference  aeterials,  very  laportant  for  ooloulating  building  noms. 
Here  carried  out. 

118.  In  the  field  of  ataospheric  study,  our  scientists  irex*e 
ablo  to  advance  in  the  developoent  of  nuaerical  eethods  of  long- 
tera  and  short-tera  weather  forecasting.  In  the  past  year,  aa- 
terials  eere  analysed  on  the  structure  and  regiae  of  the  upper 
ataospheric  layers  obtained  through  the  aid  of  artificial  earth 
satellites  and  geophysical  rockets,  as  well  as  by  the  xesults  of 
studying  the  spectruas  of  polar  lights  and  other  optical  and  eleo- 
troaagnetio  phenoaena  in  the  atoosphere.  The  nee  inforaation 
changes  the  previous  conceptions  of  the  Earth's  air  blanket. 

119.  As  a  result  of  the  aany  expeditions  and  field  operations 
ounduoted  during  the  course  of  the  IGX,  meh  aaterial  eas  accusal 
lated.  An  lsq»rtant  problea  for  the  acadeaie  institutions  partici¬ 
pating  in  research  on  the  IGX  prograa  is  the  expeditious  processing, 
analysis,  and  generalisation  of  this  aaterial.  Be  Bust  keep  in 
Bind  that  our  institutions  in  the  geophysical,  geological,  and  geo- 
grophlc  fields  are  in  turn  very  actively  gathering  aaterl^  in  the 
course  of  field  operations,  hut  unfortunately,  are  aoving  such 
slower  with  its  analysis  and  processing. 

120.  Ikwh  work  «n&  devoted  to  studying  thu  fondoswatal  lavs 
grvemlDg  distribution  of  the  aain  oineral  deposits  in  tne  earth's 
crust.  The  results  of  these  studies  sere  used  in  the  creation  of 
oaps  of  the  known  and  jprobable  distri'oution  of  the  various  groups  < 
nineral  ores  in  bowels  of  the  earth's  crust.  The  aethods  for  solvin, 
the  Bost  laportant  probleas  of  geology  were  noted  -  the  Interrolatic  - 
ship  of  tectonics,  aegaatisa,  and  ore  foraation. 

121.  Much  work  wae  done  by  geologista  in  the  etudy  of  gas¬ 
bearing  capacity  of  natural  aaterials.  For  the  first  tiae,  a  quantl- 
tative  prognosis  vas  nude  of  the  gus  reserves  in  the  entire  te'Tl 
tory  of  the  USSR  and  in  separate  regions. 

122.  A  classification  of  ore -bearing  territories  wae  developed 
which  is  the  scientific  basis  of  proepeoting  end  surveying  operation« 

123.  As  a  result  of  the  euxly  of  rare  oleoents  in  the  vario"s 
genetic  types  of  bydrothwraal  fomations,  certain  geological  rulej 
for  their  distribution  were  evolved. 
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l-i4«  N>jw  uepoeios  of  phosphor! ces  wro  discovered  in  the  Lowe;; 
Permian  layers  of  the  Southern  Urals, 

125,  A  mnny-year  operation  was  concluded  on  the  formolatJon 
of  prognosis  naps  laying  the  basis  for  plans  for  the  developmer.t  of 
cil  and  gas  mining  in  tbo  Pre-Caucasian  and  other  regions, 

126,  A  study  of  thsrna]  energy  resources  resulted  in  the  lo¬ 
cation  of  large  dies  in  the  Soviet  Union  with  virtxially  ualinitsd 
resources  of  heat,  located  at  dceo  levels  but  fully  accessible  f'T 
r.se  for  practical  purposes, 

127,  In  the  study  of  the  natural  resoiirces  of  our  country,  an 
important  role  was  played  by  the  Cotincil  on  the  Study  of  Prodnctivc 
Forces,  It  organised  expeditions  cf  a  complex  nature  which  studied 
the  possibilities  of  distrlbutltg  the  productive  forces  in  the  vari  us 
regions  of  the  USSR  and  were  concerned  with  prospecting  for  ner 

cf  raw  materials  and  energy, 

128,  In  1959,  the  SOPS  (Sovet  Proizvoditel *nykh  Sll  Severe  - 
Council  for  the  Productive  Forces  of  the  Morth),  jointly  with  local 
orjanizations,  conducted  two  major  regional  conferences  in  Magadur 
and  Kustanay,  as  a  result  of  which  a  teehnical-^conomic  evaluation 
ras  made,  a  munmary  of  the  resources  of  these  regions  was  cempiled 
and  recommendations  were  developed  for  their  oomplex  utilization, 

129*  In  complying  with  the  decisions  of  '*^he  XXI  Congress  C’SJ 
and  the  July  Plenum  of  the  Central  Connittee  CFSU  of  1959  on  measui 
for  expediting  technical  progress,  the  Acadecy's  institutes  did  cc.i- 
siderable  work  on  the  creation  of  new  and  intensifioation  of  existior 
technologloal  processes  -  one  of  the  most  important  problems  indi¬ 
cated  by  the  poet  /Jinual  Footing, 

130,  Thus,  new  oKthods  of  modeling  and  measuring  themoelast io 
stresses  for  oalculating  the  strength  of  parts  for  nor  power  en« 
glneerlng  oquipinent  wore  developed  by  the  Institute  of  Ifaohine  Scia-  ;  - 
The  Institute  of  Metallurgy  inoni  A,  A,  Baykov  proposed  and  is  ooa- 
duoting  experimental-industrial  testing  of  the  technologicrl  pro¬ 
cessing  r'f  oast  iron  with  high  phosphorous  content,  therebj*’  fe.clli- 
tatlng  the  oosplex  utllizatioa  of  all  valuable  components  (iron, 
phosphorous,  and  vanadium),  A  tochnologicp.1  flow  sheet  for  the  ty 
tracticn  of  gercanlua  and  gclliuo  frem  power  engineoriag  cool,  whio. . 
is  being  checked  out  by  Industry,  was  jointly  developed  with  the 
Institute  of  Itinsral  Fuels, 

131«  The  Institute  of  Mining  has  developed  a  method  of  calcu¬ 
lating  the  rational  porometers  and  selection  cf  parameters  of  mining 
equipment.  Some  of  the  machine  building  plants,  on  the  basis  of  t!::’ 
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Tn«tlUit«*8  8tudi«a,  deaignlwg  aad  produeiag  •quipaent  apd  d»*- 
▼iees  for  autoa  .tloa  and  aMtaaniiniloa  of  nlidag  operation** 

U2,  The  Inetltute  of  ttlnoral  Foele  hae  developed  the  theo-> 
retieal  bcxeee  of  tbo  proeeeeea  of  enrinhing  cool  —  aegnetiOf  aero*- 
suspension,  and  radioaotrlo  iddofa  peradt  the  eoaplete  autooation 
of  the  oocl  enrlohaent,  a  neo  proeess  of  oxidotion  pyrolpels  of 
natural  and  industrial  gases  to  obtain  unliodted  hQrdrooorbons 
(ethylene,  propylene,  ete),  idkioh  is  an  inportont  raw  aaterial  fox* 
the  proJuetioo  of  syntbetle  aaterlels,  has  been  turned  over  for 
Indostrlal-experiaental  teatiag.  This  process  differs  fron  the 
orevloosly  knoen  ones  by  the  siapllcity  of  tecfaaologioal  fora  and 
high  output  production* 

133*  A  nuaber  of  inportont  developaeats  in  nodera  eoieaee, 
mentioned  by  otur  last  year's  neeting,  refer  to  the  field  of  biology* 

134«  The  Institutes  of  the  Departaeot  of  Biologieal  Seieneee 
oonduoted  eonsiderable  eork  oo  the  revaapix^  of  the  plan  of  soi** 

'  ntifio  resooroh  in  oceordanoe  idth  the  deoisioas  of  the  Deoeober 
Plenum  of  the  Central  Coendtteo  CFSQ  of  1958  and  XXI  Congress  CPSU* 

135*  The  orltioal  enraents  direoted  at  us  at  the  Deoeober 
PlonuB  cere  assisted  by  a  uaifiootion  of  the  creative  forces  of 
Soviet  biologists,  and  ths  rebuilding  carried  on  in  1959  aided  both 
the  estaolishnent  of  iaportnnt  thsoratieol  probleas  and  the  strengthi 
ing  of  tho  bonds  of  the  aoade&io  institutions  of  the  biolo.-ioal  fie’ 
\<itL  the  pT'^otioe  of  agriculture  and  oedioine* 

136*  On  the  basis  of  previously  eocuaulsted  data,  a  proprsa? 

•AS  presented  to  the  Counoil  of  Ministers  USSR  end  the  Oeotrel  Cotv 
nittM  CPSU  tor  the  best  use  of  neturel  reeouroea,  on  the  use  cf  new 
toohnologlorl  proceseea  and  preporatioae  in  industry  etc*  Many  of 
theae  have  been  accepted* 

137*  Of  inportonoe  to  ogrlculture  are  tho  proposals  on  oobh- 
bating  soil  erosion,  on  mastering  and  inprovlt^  salinlferous  lands* 
The  putting  into  practice,  on  a  large  scale,  of  the  reoouaendec 
ecaplex  of  neasures  ou  ooabatiag  erosion  (the  use  of  anti-erosive 
agre t«afanolo£7,  the  devoiopmont  of  protective  forest  growth,  the 
sordnrT  of  gross)  would  perait  an  lae£sass  la  the  total  xrain  harves^, 
of  approximately  1-2  billion  poods  ^  pood  »  36  eeundg/aonually. 

138*  The  system  of  nsesures  for  i^>revlng  smlinlferotui  land; 
suooessfully  passed  its  tests  la  ths  southern  Ukraine,  in  the  Vol^a 
area,  and  in  Rasakheten.  Thie  opened  the  poeeibility  for  a 
loastery  of  eoliniferoue  lonas  for  the  sowing  of  grain  cultures  one? 


fodder  posturee,  V.e  anst  cooslder  that  country's  land  fund  oonsisv 
of  oore  than  XOO  oilllon  hectares  of  8alinxfei*ous  soil* 

139.  the  reaults  of  ihe  work  of  the  biatitute  of  Genetics  on 
increasing  the  percent  of  fat  in  eiik  froo  cattle  by  oeans  of 
breeding  hirb-yleld  lean^ollk  coea  vith  bulla  of  too  ricbHiiilk  bie  i 
deserves  serious  attention.  For  a  wide  aclentific~produotivo  vex i^ 
cation  of  the  pedigreed  properties  of  the  seXocted  liybridj*,  the  In 
stitute  sent  90  bulls  to  the  foraa  of  the  scientific^reseorch 
institi’txonsy  kolkhoses  azki  sovkhcaes  In  various  regions* 

140*  laportant  results  ecre  achieved  by  the  Main  botanical 
Garden  in  the  developownt  of  neeer  acre  productive  verities  of  ahe^ 
on  the  besis  of  the  principle  of  renote  fayUridiaation* 

141.  The  Institute  of  Biological  Physics  socpled,  on  a  seid- 
productive  scale,  and  propo;>e8  the  introduction  in  agricultural 
practice  of  pre-eoclng  exeposure  of  vegetable  seeds  ehich  incroc  sec 
tbo  harvest  by  15-^0|(. 

142*  It  aas  indicated  in  the  deeiaions  of  the  ZXI  Congress 
CFSU  that  the  expansion  of  biology  sill  facilitate  the  use  of  Itc 
cchlovcawnts  attained  in  thr  fields  of  jshyaioal  and  cheaiccl  scionc  s. 

143*  In  1939,  the  biological  institutions  andj  a  oonsiderabl; 
vl'ler  uaa  in  their  work  of  the  nou  nuthods  of  ph/slcs  and  obemir*,'- 
Equlpaent  aas  built  to  calculate  the  exact  physical  ohaxraoteri&tic 
of  bloloirloal  processes* 

144«  The  use  of  electronic  calculators  by  the  Institute  of 
Higher  Morvoue  Activity  penxitted  the  detection  ol  the  slightest 
oh''nges  tn  the  activity  of  the  br^in* 

143*  In  the  Institute  of  Physiology  ioeni  I.  P.  It.vlov,  ne.: 
eleotropbysiologiool  data  sere  obtained  uhloh  ohoracweriae  tho  r  rs,- 
sentatlon  of  tho  internal  organs  in  the  cortex  of  the  brain  and 
prove  the  oorrectnees  of  I.  P,  Pavlov's  conception  of  the  nucleus 
of  tho  analyser  and  its  locali^tion* 

146*  All  this,  of  course,  is  aerely  the  first  stage  in  tii^ 
etBploycent  of  the  reveet  exr^rinsntal  poeeibilitiee  in  the  study  . 
biological  processes. 

147.  The  study  of  tho  pbysicoclieaical  rolatiooships,  lyir^  c  . 
tho  baslo  of  the  aanli’cstotion  cf  the  la/e  octlvity  of  orgnniru;, 
hae  been  ocnxsiderably  ex^xinded. 
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148*  Great  aueceusea  were  achieved  in  the  etudy  of  nucleixdo 
aolda.  Tfaua^  the  Inatitute  of  Bloehamiatry  iaani  M,  BaUi  dla- 
oovered  the  phenooenon  of  the  intensittent  tranaitlon  of  the 
convoluted  eoafiguratlon  of  a  viral  riboinioleiaie  acid  into  an 
unfolded  chain  iq;)on  heating  of  the  aolution.  It  aaa  eatabliahed 
that  the  entire  aoleeule  of  the  natural  viral  ribonuoleinio  acid 
la  fomed  hy  otm  higb-^Mlyner  contimioua  polyribonucleotide  chain 
T.lth  a  oolecttlar  might  of  2  ndllioa*  The  o<Mg)leteneaa  of  thia 
chain  (ite«f  the  prioory  atruoture)  playa  the  deoiaive  role  in  the 
aonifeatation  of  biological  activity  of  nucleinic  aoida. 

149«  The  Inatitute  of  liiorobiology  hoa  diacovered  the  lunti— 
neacenoe  of  nucleinic  acida  and  their  derivatlvea  in  the  ultra¬ 
violet  range  under  tho  influence  of  expoaure  to  light;  thia  haa  a 
real  aignificonce  for  the  under atandlng  of  the  changea  of  nucleinic 
acida  vmder  the  influence  of  li^^  reidiation. 

150.  The  Inatitute  of  Plant  Phyaiology  ineni  I.  A.  Tiairyaaev 
haa  obtained  intereating  data  concerning  the  energy  exchange  in 
plant  roota  ^qwn  abaorption  of  nutritive  elenanta  tron  the  aoil«  It 
vaa  diacovered  that  the  initial  aaaiailation  of  phoaphate  by  the 
roota  la  nade  by  neana  of  abaorption  through  the  glyeolyaia  and  the 
cycle  of  carbonic  acida  into  the  oonpoaition  of  tha  adenoaintri- 
phoapfaoric  acid. 

151«  If  ve  ore  to  apeak  about  aoae  of  the  oontributiona  to 
oediolney  then  ce  ehould  eention  that  in  the  report  year,  the 
Acaoersy  hoa  begun  a  cooplex  atudy  on  the  problem  of  cancer.  In 
addition  to  the  Inatitute  of  Radiation  and  Fhyaloochemical  Biology, 
studlea  in  thia  field  were  begun  by  the  Inatitutea  of  Cytology  and 
Biological  Phyaica. 

152.  A  method  haa  been  developed  for  tranaforming  cortisone 
and  hydrocortisone  into  new,  more  active,  steroid  hormones  -  predni*- 
sone  and  prednisolone.  It  eaa  auggostod  jointly  rith  the  Kurganak 
Medical  Preparations  Plant  to  regulate  the  factory  production  of 
dome  Stic  hibberlHin  and  teat  somplea  have  already  been  received. 

153.  The  Inatitute  of  liiorobiology  has  developed  and  turned 
over  to  ^sign  organisations,  documentation  for  designing  a  factory 
to  produce  the  bacterial  ensyma  amylase,  idiioh  is  of  considerable 
importance  to  the  textile  industry. 

154*  Valuable  rcstalta  were  obtained  by  scologiata,  botaniata, 
and  poroaltologlata. 

155.  can  thus  mention,  that  the  inatitutea  of  the  Departmetit 
of  Blclocioc.1  Cwluneus,  to  a  oonaidorable  degree,  have  revised  and 
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developed  their  research  In  light  of  the  critical  comioents  if^ch 
were  made  to  our  biologists  by  the  Central  Coranittee  of  the  dcm- 
nrinist  Portj, 

156,  The  fundamental  works  of  the  institutes  of  the  Depart¬ 
ment  of  Economic  •  Philosophical,  and  Legal  Sciences  vTere  concen¬ 
trated  on  the  complex  sttidy  of  the  laws  of  transition  from  soclali''' 
to  communism, 

157,  The  institutes  of  this  Department,  together  v;ith  the 
participation  of  scholars  from  oiber  institutes  rnde  reports  to  tl'  j 
Gosplan  USSR  on  the  tempos  and  proportions  of  national  economic  ex¬ 
pansion  in  a  general  perspective,  on  the  ooi:q)lex  developnent  of  all 
forms  of  transport,  about  the  economic  competition  between  the  ovo 
systems  and  the  projections  for  the  economic  expansion  of  the  ma?ji 
capitalistic  coxmtries  and  others, 

15S,  The  Institute  of  Economics  nas  made  a  theoretical  deve¬ 
lopment  of  the  basic  methodological  questions  on  the  balance  of 
national  economy,  gave  an  evaluation  of  the  conditions  which  de¬ 
termine  the  expansion  rate  of  socialist  economy,  prepared  sug¬ 
gestions  towards  increasing  productivity  of  labor  in  individual 
branches  of  industry  of  the  USSR,  made  studies  on  the  basic  di- 
ractlons  for  decreasing  the  capital  capacity  of  social  production. 
The  basic  laws  and  characteristics  for  the  establishment  of  in¬ 
dustrialization  in  individual  countries  unuer  conditions  of  eco.ic*.  '' 
collaboration  and  international  division  of  labor  in  the  socialist 
camp  were  studied  jointly  with  tl%  economists  of  the  countries  of 
the  peoples*  democracies, 

159,  The  Institute  of  Philosophy  has  prepared  a  book,  "On 
tae  Emergence  and  Evolution  of  Socialist  Society  ’,  which  presents 

a  systematic  delineation  of  the  basic  laws  of  the  emergence  and  evo¬ 
lution  of  the  socialist  society,  and  generalizes  the  experience  of 
socialist  construction  in  ths  USSR, 

160,  Considerable  attention  during  the  report  year  was  de¬ 
voted  to  the  creation  of  papers  generalizii^  the  laws  of  histori<‘a. 
avclution,  as  well  as  the  preparation  of  lesson  books  and  study 
materials,  We  should  mention  the  multi— volume  "History  of  the  DCS 
(from  the  ancient  times  to  the  present  day);  five  volumes  of  this 
P'iblication,  i^ch  it  is  hoped  will  be  completed  by  the  50th  Octooji 
Anniversary,  ore  devoted  to  the  history  of  Soviet  society.  The 
compilation  of  a  five-volume  general  study,  "The  History  of  the 
Great  Octooer  Socialist  Revolution",  has  commenced, 

161,  V/e  should  mention  chat  volume  VI  of  the  nulti-volume  "AM 
World  History"  has  been  published;  a  ntirber  of  instftu'^es  of  tho 
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Department  of  Historic^.!  Soienoes  par^ielpa^ed  in  ita  oosQillationi 
the  work  on  volumes  VII  and  VIII  baa  been  ooapleted* 


162«  The  Institute  of  Philosophy  has  published  volumes  IXI 
and  XV  of  the  "History  of  Pailosop^”  which  reveal  the  most  io^ 
portant  sta^s  in  tbs  development  of  philosophy  in  variotis  countries 
and  on  the  philosoptqr  of  the  peof^es  of  the  USSl  up  to  the  beginning: 
of  the  epoch  of  iaimrialiso  and  the  proletarian  revolutions!  par¬ 
ticular  attention  is  devoted  to  the  qxiestions  on  the  formation  of 
lAarxist  ideology* 

163*  An  additional  publication  of  the  collective  works  "The 
Fundamentals  of  liarxist  Philosophy"  was  prepared  in  which  a  sys— 
tecatic  exposition  is  given  of  the  bases  of  dialectic  and  nistorical 
□ateriallamy  generalizations  are  made  on  the  practice  of  oomuxiist 
construction  and  the  newest  inforaation  on  modern  natural  sciences^ 
orioicisnjs  ai*e  mode  of  the  iae.in  trends  of  modern  bourgeois  philoso¬ 
phy  and  sociology* 

164*  The  growth  of  Soviet  literature  is  characterized  by  tne 
virgc  to  solve  actual  problems  of  modern  literary  life  and  a  deeper^ 
In  coGq;arl60u  to  previous  years «  attention  to  the  theoretical 
problems  (socialistic  realism  and  the  courses  of  its  evolution^ 
general  laws  of  the  literary  process  in  individual  national  litor- 
atures^  etc*)*  The  development  of  the  theory  of  IJorxist  literary 
writing  is  organically  tied  in  with  the  struggle  against  foreign 
bourgeois  and  revisionist  concepts^  especially  agaijast  struoturalis:^ 
which  has  recently  become  active* 

165*  Measures  were  taken  in  the  field  of  linguistics  to 
strengthen  the  soienbiflo  research  work  on  the  theory  of  Soviet 
language  science* 

166*  A  considerable  and  still  increasing  portion  of  scientific 
rci>earch  is  beltig  conuuoted  in  institutes  and  laooratorles^  which 
arc  under  the  jurisdiction  of  the  branches  of  the  Academy  of  Science? 
USSR*  During  1959«  the  position  cf  the  branches  became  a  little 
stionger*  Their  sclentJrio  production  was  also  increased* 

167*  It  is  impossible  to  enumerate  all  of  the  works  conducted 
by  the  branches^  therefoxe^  we  must  limit  ourselves  only  to  indi¬ 
vidual  examples  to  characterize  their  activity* 

168*  Tfausf  the  Ural  oranoh  developed  toe  theory  of  a  new  geo  • 
physical  oetiiod  —  a  continuous  active  core  saspling  by  electrical 
joeans  for  the  location  of  ore  zones  in  bore  cross  sections*  New 
rosultsy  o'otained  in  the  field  of  the  chemistry  of  dispersed  and 
"uro  elucents  (:;alllumf  gertianiuuy  eeleni'.un,  etc*)^  permitted  a 
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reconiaendation  of  the  technological  nethods  for  the  recovery  of  a 
number  of  these  elements  and  have  been  nccopted  by  industry  for  usso 

169*  A  technological  scheme  v/as  proposed  for  obtaining  ferre— 
and.  mr.nganese-silicon  from  the  poor  phosphorus  ores  of  the  Urals 
which  will  permit  us  to  eliminate  the  transport  of  manganese  alloys 
from  the  southern  areas  of  the  country  to  the  Urals* 

170,  A  large  number  of  organophosphorous  compounds,  actively 
effective  against  the  most  varied  blights  of  agricultural  and  fruit 
cultures  were  synthesisea  in  the  Chemical  Institute  of  the  Kazan 
branch.  Preparations  for  the  treatment  of  eye  diseases,  glaucoma, 
her  pet;  tonsiirans  and  others  were  developed  and  introduced  into  use, 

171,  The  Kol’sk  branch,  for  the  first  time  in  the  USSR,  de¬ 
veloped  a  flotation  method  for  ferrous  quartzite,  thus  producing 
iron  ore  concentrates  with  a  high  iron  content.  The  method  is  being 
introduced  into  practice  at  the  Olenegorsk  mining-prccessing  enter¬ 
prise  ami  the  Cherepovetsk  metallurgical  plant  and  will  permit  a 
saving  of  up  to  70  million  rubles  annually, 

172,  The  Moldavian  branch  has  completed  its  work  on  tho  intro¬ 
duction  of  European  grape  ctiltvires,  one  of  the  most  stable  against 
phylloxera.  The  savings  which  this  work  will  provide  durir,g  the 
seven  year  plan  in  Moldavia  alone  will  be  measurable  in  the  hundreds 
of  millions  of  rubles, 

173,  The  Dagestan  branch  has  completed  an  interesting  v/ork 
based  on  the  construction,  close  to  tho  Makhachkala  thermoelectric 
station,  of  buildings  using  terrestrial  heat.  Research  on  the 
thermal  conductivity  of  indium  antimonide  in  a  magnetic  field  has 
porraitted  a  verification  of  the  existing  theory  of  the  Niadzhi«4liga— 
Loduk  effect  for  the  case  of  strong  magnetic  fields.  The  correct¬ 
ness  of  the  theory  of  this  effect  was  verified, 

174,  Ue  must  mention,  in  addition,  that  the  supervision  of 
the  scientific  enterprises  of  the  branches  by  the  departments  of  our 
Academy  still  remains,  as  before,  insufficient, 

175,  The  Siberian  Department  holds  a  particular  place  within 
tho  territorial  organization  of  our  Academy. 

176,  All  of  us  understand  the  huge  role  of  the  natural  re¬ 
sources  of  Siberia  in  the  futiire  increase  in  the  productive  forces 
of  the  coxintry,  V«e  greeted  the  patriotic  beginning  of  many  of  our 
outstanding  scholars  and  youth  who  took  part  in  the  rapid  expansion 
of  science  in  the  more  iraportr.nt  centers  of  Siberia, 
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1*77.  The  body  of  the  Department  totals,  at  the  present,  sons 
2CXX)  scientists  and  3000  scientific-technical  workers.  In  1959 
nearly  600  scientific  research  projects  were  completed,  and  the 
results  of  the  work  on  25  of  them  have  already  been  introduced  into 
practice, 

178,  The  first  production  of  the  newly  created  institutes  of 
the  Siberian  Department  came  out  in  the  report  year.  These  com¬ 
pleted  works  deal  with  various  fields  of  science, 

179,  The  Institute  of  hydrodynamics,  for  example,  conducted 
theoretical  research  on  the  jet  flow  of  gas,  developed  a  theory  of 
iTave  motion  of  liquids  in  shallow  waters  (in  connection  with  the 
problem  of  "tsunami” )>  showed  the  action  of  cumulative  charges  in 
ground  cracking,  etc.  The  Institute  of  Theoretical  and  Applied 
Mechanics  and  the  Institute  of  Chemical  Kinetics  and  Combustion 
studied  the  questions  concerned  with  power  steam-gas  equipment.  The 
Institute  of  llining  has  published  a  monograph  on  the  development  of 
the  coal  deposits  in  the  Kuzbass,  The  geologists  of  the  Siberian 
Department  conducted  considerable  research, 

180,  The  Institute  of  Experimental  Biology  and  Medecine  im¬ 
proved  methods  of  studying  the  human  circulatory  system  and  methods 
of  surgical  operation  on  the  heart  and  vessels,  thus  permitting  the 
introduction  of  surgical  operations  of  the  heart  into  practice  at 
the  Novosibirsk  hospitals, 

ISl,  We  wish  to  give  our  best  wishes  to  the  pioneers  of  the 
Sibericn  Department,  and  to  all  of  their  compatriots,  for  further 
successes  in  their  work;  academicians  M,  A.  Lavrent’yev,  3,  A» 
Khristianovich,  S,  L,  Sobolev,  A,  A,  Trofirauk,  P,  Ya,  Kochina,  Yu, 

N,  Rabotnov,  corresponding  members  of  the  Academy  of  Sciences  USSR 
A,  Y,  Nikelayev,  K,  B,  Karandeyev,  N,  N,  Vorozhtsov,  E,  E,  Fotiadi, 
and  G,  K,  Boreskov, 

182,  This  past  year  was  narked  v/ith  brilliant  successes  in 
the  foreign  relations  of  the  Soviet  Union,  The  visit  of  the  head 
of  the  Soviet  government,  N,  S.  Khrushchev  to  the  United  States  was 
a  tiirning  point  in  international  relations.  The  persistent  struggle 
cf  cur  government  for  the  prevention  of  a  threat  of  a  new  v/ar,  for 

a  softening  and  a  normalization  of  international  relations,  is 
supported  by  the  majority  of  the  people  of  the  world  and  creates 
favorablo  conditions  for  the  development  of  international  coopera¬ 
tion  in  the  realm  of  science, 

183,  All  of  this  foimd  its  reflection  in  the  development  of 
the  international  ties  of  the  Academy  of  Sciences,  Nearly  800 

Soviet  scholars  travollod  to  the  capitalist  countries  and  approximately 
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the  sane  number  to  the  socialist  countries.  More  than  1500  foreign 
scholars  from  the  capitalist  and  socialist  countries  v/ere  received 
by  the  Soviet  Union, 

184,  Our  foreign  ties  assisted  in  the  strengthening  of  the 
priority  of  Soviet  science  and  in  our  employment  of  the  experience 
and  knowledge  of  foreign  scientists.  Thus,  the  Institute  of  Sili¬ 
cate  Chemistry  used  the  experience  of  the  Chinese  specialists  in 
the  field  of  enameling;  the  suggestions  of  the  Institute  were  con- 
sidored  in  the  industrial  production  of  thin-walled  enamels  for 
dishes.  Scientists  of  the  Department  cf  Biological  Sciences  master-jJ 
the  method  of  electrophysiological  study  of  the  nervous  system  de¬ 
veloped  in  Hungary,  the  methods  of  studying  metabolism  in  plant 
roots  tlirough  the  use  of  radioactive  isotopes  as  practiced  in  the 
GDR. 

185,  At  the  Conference  on  the  PhysJes  of  High  Energy  Parti¬ 
cles,  familiarization  xTith  American  work  on  the  determination  of 
the  internal  parity  of  -Tr-mesons  resulted  in  the  elimination  of 
analogous  v/ork  from  the  plan  of  the  Physics  Institute,  thereby  per¬ 
mitting  a  saving  cf  a  great  amount  cf  time  and  effort,  ffeiterials 
of  the  Conference  on  Itolecular  Spectroscopy,  conducted  in  Ital;’-, 
permitted  recommendations  to  be  made  on  the  organization  of  series 
output  of  improved  spectrometers, 

186,  It  must  still  be  stated,  that  we  ere  making  poor  use  of 
the  information  obtained  as  the  result  of  the  many  foreign  visits 
made  by  our  scientists.  It  is  necessary  to  make  a  marked  inprove- 
ment  in  the  information  in  this  field  so  that  all  intorestiiig  foreign 
achievements  may  be  rapidly  utilized  by  oTir  institutes, 

187,  The  institutions  of  the  Academy  of  Sciences  USSR,  during 
the  past  year,  continued  to  provide  freiondly  assistance  to  the 
academies  of  sciences  of  the  socialistic  countries  by  means  of 
sending  qualified  specialists,  forwarding  of  various  materials  an’ 
training  of  personnel.  Nearly  500  young  scientists  from  the  soci¬ 
alist  countries  have  undergone  apprenticeship  and  aspirant  trainiiig 
v/ith  us, 

188,  Scientific  ties  were  also  broadened  v/ith  the  capitalistio 
coxintries.  In  addition  to  the  earlier  made  agreement  on  scientific 
cooperation  v/ith  England  and  France,  the  Academy  made  agreements 
with  the  scientific  institutions  of  the  USA,  Canada,  and  V’est  German/, 
in  1959. 

189,  Of  considerable  importance  is  our  participation  in  in¬ 
ternational  scientific  organizations.  At  the  present  tine  we  belong 
to  82  orgjinizations.  Nearly  400  Soviet  scholars  are  members  of 


various  ccmoittees,  commissions,  and  other  agencies  of  international 
scientific  councils,  associations,  and  federations.  In  some  of  them; 
Soviet  scientists  hold  leading  positions;  for  example,  academicians 
L,  I,  Sedov,  A,  A,  Blagonravov,  corresponding  member  of  the  Academy 
of  Sciences  USSR  V.  V,  Belousov,  Doctor  of  Physiocomathematical 
Sciences  A,  M,  Letov,  and  others, 

190,  The  Academy  participated  in  the  very  important  measures 
promulgated  by  international  scientific  societies.  These  include: 
the  International  Oceanographic  Congress  in  Nen  York,  The  XVII  Inter¬ 
national  Congress  on  Theoretical  and  Applied  Chemistry  and  the  Inter¬ 
national  Symposixom  on  High  Molecular  Compounds  in  West  Germany,  the 
International  Congress  of  Physiologists  in  iirgentina,  the  Internation¬ 
al  Congress  of  Sociologists  in  Italy,  etc. 

191,  Some  similar  meetings  were  conducted  in  the  Soviet  Union, 
The  active  participation  of  Soviet  scientists  at  international  con¬ 
gresses,  conferences,  symposiums,  testify  to  our  great  contributions 
to  rorld  science  and  to  the  wide  recognition  of  the  successes  of 
Soviet  science  by  all  countries  of  the  viorld.  This  is  a  beneficial 
and  necessary  activity.  Nevertheless,  the  Presidium  of  the  Academy 
of  Sciences,  the  cotxncils  and  national  committees  representing  the 
USSR  in  the  international  scientific  unions,  should  examine  more 
attentively  the  present  forms  of  international  scientific  cooperation, 
which,  in  many  instances,  are  far  from  perfect,  and  take  steps  to  see 
that  they  answer  the  modern  position  of  science  and  the  requirements 
of  efficient  organization, 

192,  The  General  Meeting  of  the  Academy  which  was  held  last 
year  underlined  the  need  to  strengthen  ideological  work  among  the 
scientific  workers  of  the  Academy's  institutions  and  paid  particular 
attention  to  the  need  of  developing  the  activities  of  methodological 
seminars  on  the  philosophical  generealizations  of  contemporary 
achievements  of  science.  The  Presidiiua  of  the  Academy  accepted  the 
decision  for  a  subsequent  improvement  in  the  activity  of  the  philo¬ 
sophical  (methodological)  seminars,  on  work  in  the  enterprises  and 
on  scientific  propaganda.  It  should  be  stated  that  work  in  these 
fields  revived  in  1959. 

193,  The  philosophical  seminars,  which,  according  to  the  Presi¬ 
dium's  decision,  were  included  in  the  general  system  of  scientific 
activity  of  the  institutes,  began  to  function  more  satisfactorily. 
Ho¥.'over,  the  authorities  in  some  of  the  scientific  institutions  did 
n-t  understand  the  importance  of  the  measures  set  forth  by  the  Preai- 
diura.  In  a  niomber  of  institutes,  for  example,  in  the  Soil,  Plant 
Physiology,  Minerology,  Geochemistry  and  Crystallocheraistry  of  Jtare 
Elements,  and  others,  not  one  philosophical  seminar  has  as  yet  been 
held. 
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194.  Such  are  the  brief  characteristics  of  the  results  of  work 
in  the  most  important  fields  as  determined  by  the  previous  Annual 
Meeting,  with  certain  comments  on  the  activities  of  tne  branches  and 
on  international  ties.  It  must  be  asstimed  that  there  ‘will  be  in¬ 
cluded.  in  this  summary,  additions  and  corrections  by  the  partici¬ 
pants  of  this  meeting  in  their  reports, 

195.  The  total  scientific  activity  of  the  Academy  is  truly 
great,  Ho'fever,  they  could  have  been  better  if  it  v.ere  not  for  the 
deficiencies  which  exist  in  oxir  work. 

196#  As  already  mentioned  by  the  President  in  his  introductory 
remarks,  the  growth  of  ovir  scientific  institutions  is  broadly  stir¬ 
passing  the  tempo  of  construction  and  equipping  of  institutes  and 
la.boratories.  In  connection  with  this,  there  arise  difficulties  in 
providing  work  on  proper  facilities  and  there  is  evidence  of  a  lack 
of  certain  types  of  equipment,  etc.  These  difficulties  will  be  over - 
oomej  the  gap  betr’een  the  requirements  of  the  institutes  and  the 
possibilities  of  complying  with  then  is  being  systematically  re— 
•iuced. 


197.  Many  of  the  shortcomings  are  related  to  an  insufficient 
control  of  the  work  of  the  institutes  and  laboratories  on  the  part 

of  the  Deportments  and  the  Presidium,  with  a  formal  character  of  this 
up  to  the  evidence  of  the  most  common  bureaucratism,  a  slow  pro¬ 
cessing  of  documents,  the  lack  of  personal  supervision,  etc.  Such 
shortcomings  still  exist  in  great  numbers.  They  are  not,  however, 
che  main  hinderance  to  the  growth  of  scientific  research  in  the 
country.  Apparently,  the  basic  shortcomings  to  which  we  must  devote 
the  most  serious  attention  are  that  we  have  not  yet  learned  to  cor¬ 
rectly  organize  and  coordinate  scientific  research,  we  have  not 
mastered  resoarch  by  projected  planning, 

198.  An  important  place  in  the  organization  of  scientific  re¬ 
search  is  filled  by  the  concentration  of  resources  and  facilities 
in  the  basic  directions  of  scientific  research,  and,  first  of  all, 
by  the  determination  of  these  self-same  basic  directions, 

199.  In  the  past  year,  the  Presidium  of  the  Academy  and  all 
r-f  the  ac«.  demy's  institutions  devoted  considerable  attention  to  the 
questions  of  the  organization  of  scientific  tasks,  and  some  w'ork 
was  done  in  this  field.  Thus,  the  Presidi’jm  and  the  Departments  of 
i-he  Academy  clarified  the  plans  of  scientific  research  in  accordance 
vith  those  basic  directions  which  were  established  by  the  previous 
-'.nnual  Meeting,  In  conjunction  with  this,  there  was  an  expansion  in 
':hc  study  of  those  problems  seen  as  most  pressing,  fer  example,  on 
jolymors  in  the  chemical  institutions,  on  the  location  of  useful 
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minerals  in  the  geological-geographic,  etc.  Some  less  important 
topics  were  eliminated  from  the  plans  of  the  institutes, 

200,  It  must  be  said,  however,  that  in  this  field,  only  the 
very  first,  and  actually  preliminary,  stop  have  been  taken.  Sub¬ 
stantive  changes  which  must  take  place,  especially  along  the  line 
of  eliminating  unrealistic  and  purely  branch  topics,  have  still 
not  been  effected, 

201,  The  coordination  of  work  on  problems  is  being  conducted 
by  a  large  number  of  various  councils,  commissions,  or  committees « 
Some  of  these  exist  within  the  Presidium  of  the  Academy,  In  general, 
these  councils  and  commissions,  have  somewhat  improved  their  ac¬ 
tivity  during  the  past  year,  while  some  of  them  are  operating  suc¬ 
cessfully,  For  example,  in  the  Department  of  chemical  sciences, 

the  Cotmcil  on  the  Problem  of  the  use  of  Atomic  Energy  in  Chemistry 
systematically  conducted  sessions  of  commissions  and  the  results 
and  plans  of  research  were  discussed.  The  Council  on  the  Problem 
of  the  "Theory  of  Chemical  Structure,  Kinetics,  and  Reaction 
Capabilities"  operated  successfvilly, 

202,  In  the  Department  of  Technical  Sciences,  wo  must  make 
mention  of  the  Council  on  the  Problem  of  Strength  and  Plasticity, 

It  not  only  meets  on  a  monthly  basis,  but  has  also  prepared  for 
publication  a  bulletin  about  the  course  of  its  work, 

203,  The  Co\incil  on  the  Problem  "A  History  of  the  Groat  Oc¬ 
tober  Socialist  Revolution"  is  actively  at  work, 

204,  However,  the  majority  of  the  existing  councils  and  other 
coordinating  agencies  do  not  satisfy  the  requirements  set  forth 
before  them.  Many  of  the  councils  are  nothing  more  than  organs  of 
the  institutes  and  are  composed  of  institute  workers  which,  of 
course,  narrows  their  coordinating  function, 

205,  The  majority  of  the  scientific  co\mcils  did  not  apply 
information  on  the  work  on  the  problems.  Liaison  is  poorly  es¬ 
tablished  with  the  non-academic  institutions,  the  VUZes  and  branches 
of  the  institutes.  The  directives  of  the  Presidium  concerning  the 
discussions  on  combined  plans  on  I960  problems  have  not  been  adhered 
to;  attention  is  not  being  devoted  to  an  examination  of  results  of 
work;  recommendations  are  not  forthcoming  about  the  introduction  of 
one  positive  result  or  another, 

206,  In  this  manner,  the  activity  of  the  existing  councils  has 
serious  defects,  and  the  coordination  of  scientific  research  is 
moving  quite  poorly  thus  far. 
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207*  There  has  been  an  imprcvemont  in  the  \.ork  of  the  Presi¬ 
dium  and  the  bureaus  of  the  Departments,  valthou'jh,  obviously,  the 
participants  at  this  meeting  can  better  speak  about  this* 

208,  Thus,  in  spite  of  the  great  successes  of  Soviet  science 
of  which  all  of  our  people  are  proud,  we  must  remember  that  oinc* 
activities  still  do  not  satisfy,  to  the  required  degree,  the  reqxiirc - 
ments  of  the  country,  the  requirements  of  practical  v/orkj  at  the 
sar.e  time,  v:e  are  expending  very  much  effort  and  facilities  on 
secondary  and  unrealistic  research, 

209,  Vve  have  become  accustomed  to  comparing  the  condition 

and  achievements  of  our  work  with  the  foreign  level.  This,  of  cottrse^ 
is  a  healthy  comparison  and  it  will  remain  a  healthy  comparison  for 
a  long  time  to  come,  '*.'c  still  have  much  to  do  in  order  to  take  over 
first  place  in  the  solution  of  all  scientific  problems.  But  this 
is  not  the  limit,  ^.'e  remember  the  Y;ords  of  II.  S.  Ilhrushchev  to  the 
effect  that  our  country  will,  in  the  near  future,  overtake  the 
leading  capitalist  power — the  United  States  of  America — and  will  gc 
forward,  leaving  it  behind  us.  And  this  means  that  the  br.sic 
criterion  for  an  evaluation  of  the  status  of  our  affairs  is  not 
the  foreign  level,  but  is  the  conformity  to  the  completed  and  pro¬ 
posed  needs  of  our  national  economy, 

210,  1/Ve  are  now  developing  the  plans  for  the  grovTth  of  our 
country  for  the  next  15-20  years.  Our  scholars  are  participating 
in  this  work  and  are  assisting  the  governmental  agencies.  They  arc 
assisting,  in  particular,  in  considering  for  the  plan  that  v;hich 
has  already  been  achieved  by  science.  But  it  is  also  necessary  to 
foresee  future  scientific  achievements.  To  do  this,  it  is  necessary 
to  know  how  to  properly  evaluate  the  development  of  science,  to 
plan,  or  better  yet,  to  foresee  the  discoveries  and  to  calculate  ti  j 
periods  of  time  for  their  introduction  into  practice.  The  greater 
our  success  in  loing  so,  the  better  we  will  be  able  to  utilize  our 
time  -  a  factor  of  the  most  important  significance  in  our  peaceful 
competition  with  capitalism, 

211,  In  the  forthcoming  yoart;,  new  institutos  and  laboratori*.. 
will  be  organized,  accelerators,  telescopes,  ships  and  various  othe. 
facilities  will  be  developed  for  scientific  research,  tens  of 
thousands  of  new  scientific  v/erkers  will  be  trained,  Ho\/eve‘r,  in 
order  for  the  great  army  nf  Soviet  scientists  to  work  effectively 
and  rapidly,  vve  must  have  clear  coordination  and  a  correct  evaluation 
of  tho  perspectives  of  scientific  research.  First  of  all,  this  is 
necessary  for  the  Academy  collective,  for  its  institutions, 

212,  Under  the  leadership  of  the  Communist  party,  oiu*  people 
have  overcome  an  age-old  backwardness,  have  broken  the  resistance 
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of  a  multitude  of  enemies  and  has  now  entered  on  the  decisive  staj^e 
of  peaceful  competition  with  capitalism, 

213,  Together  with  us  rre  our  brother  socialist  nations.  On 
our  side  is  the  sympathy  of  millions  of  progressive  people  of  all 
cotmtries.  Can  there  be  any  greater  joy  for  a  scitntist  than  that 
of  belonging  to  the  Soviet  people,  to  work  on  giving  life  to  the 
loading  ideas  of  humanity, 

214,  Soviet  scientists  arc  proud  of  that  attention  and  trust 
which  the  Homeland  bestows  upon  them.  They  vdll  devote  all  of  their 
efforts  and  knowledge  towards  the  fiilfillment  of  the  grandiose 
niissions  which  the  Soviet  government,  the  Comnsunist  Party  of  the 
Soviet  Union  has  placed  before  science. 


DISCUSSION  OF  THE  REPORT 

Academician  I,  I,  Artobolevskiy 

215,  The  hejulations  of  the  Academy  of  Sciences  USSR  contains 
the  point  that  the  Academy  assists  in  popularizing  scientific 
achievements.  Very  many  of  the  institutes,  primevrily  of  the  humani¬ 
tarian  type,  and  individual  scientific  societies  which  are  in  the 
Academy  do  considerable  work  on  the  dissemination  of  scientific 
knowledge.  But,  unfortunately,  not  all  of  them.  For  example,  in 
the  Power  Engineering  Institute,  a  group  of  members  of  the  All- 
Union  Society  for  tho  Dissemination  of  Political  and  Scientific 
Knewlodgo  consists  of  9  people.  In  other  institutes,  such  groups 
have  still  fewer  members. 

216,  Many  of  our  outstanding  scholars  -  academicians,  corres— 
cording  nenbors  and  doctors  of  science  -  avidly  come  forth  with 
lectxures  and  reports  and  ore  active  propagandists  of  scientific 
knowledge.  But  the  basic  oxiss  of  our  co-workers  still  do  not  suf¬ 
ficiently  participa.te  in  this  work.  It  is  necessary  that  the  ropro- 
sentatives  of  our  natural  sciencoa  —  physics,  chemistry,  biology, 
engineering  —  assume  their  rightful  place,  particularly  since  there 
is  considerable  interest  in  tho  achievements  in  this  field, 

217,  /a\other  course  of  disseminating  scientific  knowledge  is 
through  the  publication  of  popular  books,  I  must  say,  that  books 
being  published  in  our  scientific-popular  series  are  always  written 
by  outstanding  specialists,  on  a  high  scientific  piano,  but,  un¬ 
fortunately,  the  greater  majority  of  them  do  not  have  the  character 
of  popular  publications,  but  rather  of  short  monographs  designed 
for  the  well  trained  reader. 
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218,  Such  populnrizors  of  science  as  V.  n.  Obrachev,  V,  I, 
Vernadskiy,  S,  I.  Vaviiov,  A.  Ye,  Forsman,  knew  hovr  to  bring  in 
a  romrkable  form  the  most  difficult  scientific  questions  to  the 
Lro^.d  mass  of  readers.  The  editorial  offices  which  are  concerned 
vjith  the  publication  of  popular  books  should  consider  that  there 
must  be  books  of  various  scientific  levels  designed  for  different 
types  of  readers, 

219,  Recently,  ..hen  sorving  as  a  jury  momber  for  internation¬ 
al  awards  for  scientific-popular  books,  I  read  aporoximately  40 
popular  books  published  ubroo.d,  /inong  them  1  discovered  the  most 
wonuerfvil  fores  of  popularization.  The  most  difficult  questions 

of  astronomy,  biology,  theory  of  relativity,  cybernetics,  were  ex¬ 
plained  in  an  extremely  colorful  and  presentable  forin.  Perhaps  we 
should  consider  thj  translation  of  some  of  the  popular  books  which 
have  been  published  abro  at, 

220,  In  conclusion  I  would  like  to  express  the  hope  that  in 
the  next  report  on  the  Academy’s  activities,  all  of  ouir  institutions 
\/il}  be  uorthily  presentou  as  propagandists  of  scientific  knowledge , 

Corresponding  Member  aS  USSR  L.  A,  Zenkevich 

221,  Nov/,  the  thcuihts  of  the  researcher,  the  engineer’s 
thinking,  concretely,  in  a  realistic  form,  are  approaching  the 
problem  of  drilling  into  the  earth’s  crust  below  the  ocean,  through 
the  entire  thickness  of  the  bottom  sediments  and  through  the  entire 
earth’s  crust  to  the  mantle.  If  wo  cm  imagine  what  tnis  work  will 
give  us,  then  the  use  of  the  term  "colossal"  is  not  an  oxaggeraticrii, 

222,  It  must  be  said  that  a  rapid  solution  of  i.iany  problems  oi 
geolor,y,  geophysics,  climatology,  is  impossible  at  the  present  tin.a 
in  viov.  of  the  lack  of  corresponding  methods,  A  seismographic  analy: 
of  all  that  lies  under  tr.«.  ocean’s  bottom  dees  not  give  reliable  re  ¬ 
sults  v/ith  sufficient  accuracy.  However,  -Irilling  tlirougn  tho  earth  = 
crust  with  all  of  tho  bottom  sediments  '.'ill  permit,  in  a  rather  sho:  '" 
time,  th<  solution  of  a  number  of  questions  on  the  history  of  the 
ocean  itself,  its  level,  salinity,  and  the  life  that  was  in  it, 

223,  A  number  of  other  problems  arise,  for  example,  the  paleon¬ 
tological,  inasmuen  as  the  tv/o  kilonetur  thickness  of  ocean  sediments 
contain,  in  one  form  or  another,  not  only  the  history  of  the  earth’s 
climate,  but  also,  to  a  significant  degree,  the  history  of  cosmic 
opiico, 

224,  The  study  of  the  ocean  bottom  has  a  very  practical  ii>- 
portancG  as  it  contains  untold  mineral  wealth.  It  has  bo>in 


established  that  there  are  easily  obtainable  reserves  of  iron- 
nanganese  concretions  totaling  some  8  billion  tons  lying  along  the 
sarfaco  of  the  Pacific  Ocean's  bottom.  This  reuarkable  ore  con-- 
tains  copper,  cobalt,  nickel,  and  otiwrs.  The  bottom  deposits 
probably  contain  other  wealthy  mineral  resources,  and  they  un¬ 
doubtedly  also  exist  in  the  crust  along  the  Mohorovicic  line* 

225.  In  the  fall  of  last  year,  the  Presidium  of  the  Acedo- 
uy  of  Scioncos  USSR,  giving  considerable  significoiict  to  tho  growirg 
rolo  of  the  oceans  and  sens  to  human  life,  decreed  the  inclusion 
of  tho  study  of  tho  nature  and  resources  of  the  oceans  into  the 
leading  scientific  problems.  However,  the  development  of  this 
problem,  despite  its  extreme  scientific  and  practical  signifienneo, 
has  not  been  aided  by  our  Acadeny,  It  is  necessary,  in  the  very 
near  futxire,  to  take  the  moat  decisive  steps  for  the  correction  of 
this  situation. 


Corresponding  fcicnber  AS  USSR,  V,  V,  Belousov 

22b,  The  Intornational  Geophysical  Year  (IGY),  which  had  boon 
extended  for  an  additional  calendar  year,  come  to  a  close  on  31 
December  1959.  This  grandiose  scientific  action,  in  which  scien¬ 
tists  from  66  coxintries  participated,  went  through  with  very  great 
success. 


227,  Important  sciuntific  results  were  achieved,  principally, 
in  all  fields  of  geophysics,  ffcw,  tho  awst  important  stage  has  at  - 
rived  and  the  success  of  the  entire  work  depends  upon  it.  This 
stege  is  the  equipping  of  tte  T/orld  Center,  which  is  situated  in  the 
USSR,  vd.th  all  of  the  aatorl»als  of  the  IGY,  and  the  processing  and 
scientific  utilization  of  all  of  the  obtained  results, 

228,  MLanwhilo,  some  of  tho  Academy's  institutes  v.'hich  aro 
responoiblc  for  the  scientific  mastery  of  the  results  of  obser¬ 
vations,  are  not  showing:  the  desired  activity  and  we  risk  losing 
that  competition  which  uas  now  developed  between  the  IGY  partici¬ 
pating  countries  in  the  practical  employment  of  these  results.  The 
ioadors  of  tho  scientific  institutions  of  tho  Academy  oust  keep 
these  works  in  the  canter  of  their  attention, 

229,  At  the  same  time,  it  is  necessary  to  strengthen  for  the 
future  the  high  level  attained  in  the  carrying  out  of  geophysical 
research,  iit  the  present  tine,  geophysics  is  a  moans  of  the  scien¬ 
tific  mastery  of  our  planet,  A  very  dangerous  near-sightedness  is 
being  dononstratod  by  those  scientific  leaders  r/ho  feel  that  fol- 
lov.ing  the  IGY,  the  level  of  observations  nay  bo  lowered  considerably, 
Somo  sensible  changes  in  the  program  are  .xissible,  of  course,  but  the 

of  .rcngysical  rex-  \rch  noist ,  ri*h'Mt  any  ’  ,  be  f 
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230,  The  Dcint  is  that  the  program  oi'  the  IGY  was  directed  up 
rather  than  down:  the  protler  of  Sun  -  iSarth,  the  processes  in  the 
ionosphere,  33t3orolc3y,  these  then  are  the  problems  which  were 
fovaad  in  the  center  of  this  program.  And  relatively  little  was  lore 
for  the  study  of  the  solid  interior  of  the  Earth  as  a  source  of 
mineral  resources  and  energy,  I-Tiat  wo  know  about  the  composition 
anJ  structure  of  the  Earth's  interior  and  of  tiie  processes  which 
ecciir  there  is  laughably  little.  This  is  the  nirecticn  in  which  wc 
have  to  c'^ncentrato  greater  efforts.  Our  Earth  will  remain  for  a 
long  time  tho  sane  base  on  which  man  lives  and  will  live, 

231,  I  feel  that  the  Acadony  of  Sciences  USSR  will  display 
the  proper  perspective  feeling  if  special  attention  will  bo  given 

to  tho  many-sided  development  of  the  physics  of  the  Earth's  intpi'ior. 


Academician  a.  L,  i4ints 

232,  The  expansion  cf  radioelectronics,  semiconductors,  and 
ferrites  has  already  begun.  How  comes  the  study  of  Idgh  frequency 
phonomena  in  plasma  which  presents  considerable  interest  for  con¬ 
trolled  thermonuclear  synthesis,  for  new  systems  of  accelerating 
elementary  particles  and,  finally,  for  generating  and  amplifying 
suncT-high  frequency  oscillations, 

233,  oust  nK:.stor  plasma  in  the  sane  manner  as  we  are  mae- 
toring  con'hictors  and  dielectrics  -  this  is  one  of  the  leaning  per¬ 
spective  problems  cf  modern  radio  electronics, 

234«  Further,  I  will  touch  upon  the  inter-relationship  betv.eor. 
acrderic  institutes  and  institutes  and  industrial  plants,  and  the 
intro  '.uction  of  the  results  of  scientific  efforts.  It  seems  hopeles^ 
tc  nv!  to  try  and  find  a  line  of  demarcation  separating  academic 
aciontific  activity  and  the  work  of  the  branch  scientific— technical 
institutes,  Gcionce  is  one,  and  the  problem  is  tho  attainment  of 
tlie  sr-O'jthost  possible  transition  from  one  form  of  scientific  ac¬ 
tivity  to  another, 

235,  topy  scientific  tasks,  by  virtue  of  specific  reasons, 
stould  be  con ’ucted  only  ondcr  factory  conditions.  Their  main  aim 

Is  t;.e  improvenent  u£  technology,  VJhcn  their  results  are  introduced^, 
technical  risk,  as  a  rule,  must  be  excluded, 

236,  The  basic  goal  of  research  conducted  by  large  branch  in- 
otitutjs  and  design  bureaus  is  that  of  developing  new  designs  for 
'..aciiinos,  '’evices,  installations,  the  search  for  principally  new 
technology  for  production  processes.  In  the  solution  of  such  problems, 
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technical  risk  is  fully  legitimate.  The  participation  of  those 
institutes  in  the  work  of  the  factories,  right  up  to  the  mastery  of 
now  production,  is  mandatory. 

237,  Tho  institutes  of  the  Academy  of  Sciences  oust  develop 
the  basic  directions  of  scientific  research,  must  conduct  questing 
operations  which  are  coupled  with  considerable  risk.  However,  the 
plan  oust  be  so  designed  that  a  large  portion  of  the  research  would 
lead  to  successfvil  results.  Research  work  must  be  delegated  to  the- 
mere  talented  and  unselfish  scientists. 

238,  Clearly,  neither  the  subject  nor  the  branch  of  science 
serves  as  tho  criteria  for  tho  division  of  the  institutes  into  various 
categories.  The  main  criteria  are  the  degree  of  pormissablo  risk  and 
the  rigidity  of  the  plan  of  developments, 

239,  should  not  unify  the  form  of  introduction  ncr  the  work 
methods  of  tho  individual  institutes.  If  there  is  the  possibility 
of  realizing  in  the  academic  institute  the  entire  chain  of  develojv- 
uent,  then  wo  should  not  fear  this.  It  is  also  fully  proper  to  have 
ccllaboration  between  the  academic  institute  and  the  branch  or  the 
factory  even  in  the  early  stages  of  development.  But  at  all  stages, 
the  workers  of  the  academic  institute  must  be  concerned  with  their 
own  pet  projects, 

240,  Valuable  and  sufficiently  completed  scientific  works  will 
always  find  their  way  into  life  and  will  facilitate  the  solution  of 
irportant  problems  which  face  our  country. 


Academician  V,  V,  Shuleykin 

241.  Permit  me  to  add  certain  data  concerning  the  physics  of 
the  oceans  to  the  report, 

242,  As  it  is  known,  all  that  occurs  in  the  ocean  depends, 
first  of  all,  upon  the  solar  heat  which  falls  upon  its  surface.  Even 
at  the  time  of  Second  Geophysical  Year,  which  v<as  called  the  Polar 
Year  and  took  place  during  1932—1933,  our  country,  for  the  first  time 
in  the  world,  invented  and  employed  a  special  ship-board  solar  energy 
reerdvor  on  expeditions.  Since  that  time,  this  work  has  received 
broad  development,  and  during  the  IGY,  through  the  use  on  Soviet  ves¬ 
sels  of  new  modern  equipment  developed  primarily  by  the  Marine  I^drc- 
physlcs  Institute  of  the  Academy  of  Sciences  USSR,  a  niunber  of  im¬ 
portant  studies  were  conducted.  The  most  interesting,  and  I  wo\ald 
say,  fundamental,  is  the  work  of  one  of  the  members  of  the  hdarine 
Hydrophysics  Institute,  Yu,  G,  Ryzhkov,  who,  while  on  board  the  ”0b''. 
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recordod  the  sun  total  of  solar  heat  beginning  at  S/tP  south  latitude 
to  60*^  north  latitude.  No  one  in  the  world  has  yet  done  this  on 
such  a  scale, 

243.  Research  was  conducted  on  the  precipitant  growiih  of 
telluric  curi’ents  in  the  depths  of  the  ocean  v/aters,  which  was  dis¬ 
covered  by  the  sane  Yu,  G,  Ryzhkov  in  The  Indian  Ocean  in  1956,  The 
build-up  occurs  according  to  a  linear  law,  and  it  can  bo  assuned 
that  these  cvirrents,  to  a  considerable  degree,  are  responsible  for 
magnetic  declination;  this  presents  enormous  practical  interest  Dcto 
to  mariners  and  to  geodesists,  Tlieir  first  recording  in  deep  watoio 
was  made  by  us  from  the  ship  "Sedov"  in  1957,  It  confirmed  the  dis¬ 
covery  of  Yu,  G,  Ryzhkev,  It  was  possible  to  record  tnc  deep  rapid 
build-^p  of  currents,  and  subsequently,  in  1959,  to  measure  the 
magnetic  declination  at  great  depths.  This  work  established,  that 
one  third  of  the  magnetic  declination,  ospocially  in  the  Atlantic^ 
are  related  to  currents  of  the  V/orld  Ocoano 

244«  There  is  much  more  for  science  to  do  in  the  field  of 
studying  the  origin  of  atmospheric  electricity  and  earth  magnetism. 
Valuable  work  in  these  directions  was  conducted  aboard  the  non¬ 
magnetic  schooner  "Zarya", 

245 »  Finally,  it  seems  to  me,  that  mention  should  be  in 

the  report  of  those  problems  which  were  solved  on  our  new  first- 
class-equipped  expeditionary  vessel  "Mikhail  Lomonosov",  Last  year, 
the  workers  of  the  Marine  Hydrophysics  Institute  conductel  broad 
work  in  such  a  field  of  geophysics  as  optics  of  the  sea,  which  a.lso 
had  its  conception  in  the  Soviet  Union.  Some  of  this  research  was 
conducted  on  the  "Mikhail  Lomonosov", 


iicademician  A,  Ye,  /ir'ouzov 

246.  I  will  pause  on  several  questions, 

247.  The  first  of  those  is  the  organization  of  scientific  re¬ 
search, 

248.  That  science  must  be  planned  and  that  scientific  research 
must  be  coordinated  is  plain  to  each  of  us.  This  question  has  a 
side,  however,  which  is  not  so  clear;  it  is  the  parallelism  of 
scientific  research.  I  make  a  differentiation  in  the  uevelopment 

of  science  between  useful  parallelism  and  harmful  parallelism.  The 
classical  example  of  useful  parallelisu  is  the  simultaneous  develop¬ 
ment  of  the  problems  of  the  synthesis  of  caoutchouc  conducted  by 
three  of  the  leading  scientists  of  our  country  —  S,  V,  Lebedev, 

V.  Byzov,  and  I.  I.  Ostrouyslenskiy.  That  problem,  as  we  know,  was 
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most  successfully  solved  by  S.  V,  Lebedev,  Such  parallelism,  I 
imagine,  must  have  a  place  in  the  development  of  problems,  whose 
solutions,  according  the  statement  of  our  President,  will  herald 
the  entry  to  the  next  floor  of  the  building  of  science,  as  well  as 
the  most  important  problems  decreed  by  national  economy.  Conse¬ 
quently,  the  problem  of  planning  and  coordinating  science  must  lead 
to  the  struggle  against  useless  and  harmful  parallelism, 

249,  I  woizld  also  like  to  pause  on  an  extremely  important 
question,  that  of  the  introduction  into  the  national  economy  of  the 
results  of  scientific  research.  Unfortunately,  the  report  iiardly 
mentions  this,  Koanwhile,  the  situation  on  introduction  is  far  from 
satisfactory.  For  example,  our  Kazan  laboratories  have  synthesized 
a  large  nvunber  of  organophosphorous  compounds  it/hich  actively  work 
against  the  most  varied  blights  of  agricultural  and  fruit  cultures, 
I".any  preparations  have  passed  all  established  tests  and  received 
the  highest  evaluation.  However,  their  introduction  into  practical 
us 3  v/as  delayed  for  several  years.  True,  I  just  recently  received 
information  that  this  year,  finally,  there  will  bo  produced  200  tons 
of  our  preparation  "oktametil"  and  150  tons  of  "ditiofos".  Thus, 

a  start  has  been  mr.de.  But  it  is  only  the  beginning, 

250,  In  a  somewhat  better  condition  is  the  introduction  into 
practical  use  of  our  organophosphorous  medical  preparations.  The 
greatest  success  has  bean  with  "fosarbin"  which  is  used  for  the 
treatment  of  glaucoma,  A  great  demand  is  rising  for  these  prepara¬ 
tions,  however  their  industrial  production  had  not  been  carried  out 
for  several  years.  Organized  only  recently  was  the  procurement  of 
fosarbin  in  the  requii’ed  quantities  organized  (at  the  Kazan  Pharma¬ 
ceutical  Factory), 

251,  The  questions  of  introduction  into  practice  have  a  great 
stiite  significance  and  therefore  deserve  the  most  fixed  attention. 


Academician  V,  A,  Engel *gardt 

252,  I  would  like  to  mention  with  satisfaction  thal^  in  the 
reported  material  on  the  activity  of  the  Academy,  considerably  more 
space  is  given,  than  in  previous  years,  to  those  tasks  which  reflect 
the  line  of  expansion  of  biological  research  tied  in  with  the  par¬ 
ticipation  an.l  permeation  of  the  proximate  sciences  chemistry, 
physics,  etc.  This  line  fully  answers  those  problems  which  were 
placed  before  biological  science  by  the  XXI  Party  Congress, 

253,  Until  recently,  there  existed  with  us,  vinfortimatGly, 
some  kind  of  a  very  rigid  and  vuisiurmountable  barrier  between  the 
institutions  and  activities  of  the  Departments  of  Biological 
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Sciences  on  one  side,  and  of  Chemical  and  Physicomatheuatical 
Sciences  on  the  other,  VJe  can  now,  however,  mention  such  real  steps 
as  the  establishment,  last  year,  of  an  Institute  of  Aa.diation  and 
Physicochemical  Biology,  the  appearance  of  new  celis  v/ith  biologi¬ 
cal  problems  in  the  institutions  of  the  Departments  of  Chemical  and 
Physiconathenatical  Sciences. 

254*  But  this  process  of  growth  is  connected  with  consider¬ 
able  difficulties.  Until  now,  our  Institute  has  not  been  able  to 
obtain  space  in  which  the  isotope  and  radiation  centers  must  bo 
located,  Fe  do  not  have  the  necessary  space  for  the  location  of 
such  unique  equipment  as  the  electron  microscope  of  a  completely  nev;  i 
design,  developed  in  the  USSR,  whose  power  almost  exceeds  by  one  I 
factor  the  power  of  the  accelerating  field  of  microscopes  commonly  ' 
used  in  other  co^lntries,  It  seems  to  me  that  the  new  and.,  un¬ 
doubtedly,  extremely  perspective  problems  must  receive  particular 
attention  from  the  leadership  of  the  Acadeniyo 

255,  And,  finally,  a  question  from  a  completely  different 
field  —  on  unhealthy  scientific  sensationalism.  That  lesson  which 
cur  widely-circulated  press  received  after  publishing  material  in 
connection  with  "discovery"  refuting  the  second  principle  of  theruc- 
dynamics,  unfortunately,  did  not  have  the  desired  effect,  and  only 
recently  there  appeared  on  the  pages  of  the  widely-distributed 
"Literary  Gazette"  there  appeared  a  similar  publication  from  the 
field  of  biology  in  which  it  was  alleged,  that  apparently  man  ca.a 
assimilate  mineral  nitrogen  from  the  air,  that  is,  he  could  be  com¬ 
pared  to  nitrogen-fixing  bacteria.  The  article  also  contains  other 
stupendous  "news",  which  is  evaluated  by  specialists  as  the  fruits 
of  absolute  ignorance.  But  most  lamentable  is  that  the  author,  a 
correspondant  for  th£  "Literary  Gazette”,  bases  his  report  on  DoM^pdy 
Akademii  Nauk  SSSR  ^Reports  of  The  Academy  of  Sciences  USS^  which 
contains  information  about  similar  "research”.  It  is  necessary, 
apparently,  that  "Doklady"  publish  only  those  works  which  are  pre¬ 
sented  by  academicians  according  to  their  direct  specialties. 


Corresponding  I'.feraber  AS  USSR  N.  A,  Chinakal 

256,  In  the  Academy  of  Sciences  there  exists  an  underestima¬ 
tion  of  technical  sciences.  If  such  new  fields  as  rocket  engineerin; 
and  electronics  are  recognized,  then  as  far  as  mining  and  metallurgy 
are  concerned  there  immediately  arises  a  doubt  as  to  whether  there  is 
a  place  for  them  in  the  Academy  or  not.  They  say  that  mining  scienr.'j 
and  the  scientists  concerned  with  it  do  not  provide  sufficient  sci¬ 
entific  production.  Is  it  so?  I  recall  that  our  scientists-miners, 
A.  A,  Skochinskiy,  L.  D,  Shevyakov,  and  the  late  A,  H,  Terpigorev, 
authors  of  many  scientific  works,  simultaneously  actively  aided 
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industry,  and  now  our  mining  industry  has  taken  over  first  place  in 
the  world  in  cool;  there  has  been  an  increase  in  the  mining  of 
aluminum  ores,  nickel,  tin,  manganese.  Iron  ore  is  being  mined  at 
a  rate  of  nearly  25%  more  than  in  the  USA  and  we  are  exporting  it 
1  ;>broad. 

257,  Can  the  Academy  of  Sciences,  in  the  future,  disregard 
such  things?  Of  course  noti  V7hy,  this  is  the  creation  of  the  ma¬ 
terial  base  for  building  a  communist  society, 

258,  Let  us  take  another  example  —  from  the  field  of  ohemistr/o 
i.e  know  that  S.  V,  Lebedev  not  only  developed  the  theory  of  the  syn¬ 
thesis  of  synthetic  rubber,  but  he  also  helped  build  the  factory# 

But  there  are  scientists  who  disengage  themselves  and  call  on  others 
to  follow  ’'p\u'e‘*  theory,  "pvire”  science.  Undoubtedly,  if  a  total 
transfer  is  made  to  theoretical  research,  any  division  of  science 
can  be  moved  forward,  but  then  there  arises  a  danger  as  it  did  in 
chomiatry.  In  spite  of  the  fact  that  our  country  was  the  birthplace 
of  a  nvuaber  of  important  theoretical  discoveries  in  the  field  of 
synthesis  (I  have  in  mind  the  works  of  N.  N,  Zinin  and  others),  it 
turns  out  that  v/e  have  strongly  lagged  in  their  practical  application. 
Undoubtedly,  a  certain  portion  of  this  responsibility  must  bo  borne 
by  the  scientists, 

259,  This  question  is  great,  a  principal  and  an  important  one. 

It  is  dangerous  to  be  forced  into  a  narrow  practicalness,  as  has 
taken  place  in  the  United  States,  but  it  is  also  dangerous  to  turn 
away  from  life  and  recede  into  ”pure”  science.  From  whom  should 
take  our  example? 

260,  It  is  ray  opinion  that  it  v/ould  bo  best  to  follow  the  ex¬ 
ample  of  V,  I,  Lenin,  No  one  had  such  a  genius  for  combining  theo¬ 
retical  work  with  practical  application.  This  liaison  of  theory  with 
practice  has  become  the  guiding  star  of  the  party,  of  the  preletaiiat. 
So  r.iay  it  be  the  guiding  star  for  the  scientists  of  the  Acaaemy  of 

Sc nonces,  guiding  them  to  the  heights  of  human  knowledge,  and  the 
method  by  which  the  technical  sciences  may  obtain  great  development 
in  the  system  of  the  Academy  of  Sciences  USSR, 


Corresponding  Member  AS  USSR  D,  D,  Elagoy 

261,  In  comparison  to  all  of  the  grand  successes  of  science 
and.  technology  achieved  before  our  eyes,  that  which  we  literary 
specialists  do  does  not  seem  to  bo  very  significant#  But  this  is  tiu 
aberration.  Our  age  is  the  age  of  cosmic  rockets,  the  splitting  of 
the  atom  and  wise  machines,  but  it  also  the  ago  of  the  establishment 
of  truly  human  culture.  In  communist  society,  the  spiritual  life  of 
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the  indivi.hial  v;ill  be  richer  than  ever  before;  therefore  art,  in¬ 
cluding  the  art  of  literature,  assuraes  an  even  greater  significance, 
and  in  connection  with  this,  even  the  science  cf  art  and  literat-ure 
becomes  more  important, 

262,  Literary  scholarship  is  on  the  dividing  line  betw'eon  the 
Academy  of  Sciences  and  the  Union  of  Writers.  In  practice  this 
frequently  leads  to  the  fact  that  in  the  Academy  of  Sciences,  liter  ■ 
ary  scholarship  is  quietly  believed  to  be  within  the  realm  of  the 
Union  of  Writers  and  vice  versa.  Such  a  ”neithor  fish  nor  f owl ' 
attitude  does  not  lend  itself  to  the  fruitful  expansion  of  our 
science, 

263,  It  is  not  normal  that  the  institutes  concerned  with  the 
study  of  literature  be  torn  a\7ay  from  the  Institute  of  Art  History 
which  is  within  another  Department,  that  in  the  number  of  basic 
problems  which  are  being  processed  by  the  Academy,  there  are  four 
problems  on  literary  scholastics  but  nut  une  on  art  scholascicst 
The  oblivion  of  the  fact  that  literature  is  art  is  the  reason  for 
many  of  the  distortions  in  the  growth  of  our  literary  science,  and 
one  of  the  reasons  that  in  oxir  very  own  literature  there  appear  grey, 
poorly  done  compositions.  In  the  struggle  against  the  formalistic 
conceptions  of  the  1920 *s,  many  went  to  the  opposite  extremes.  The 
vulgar  sociologism  in  its  cnide  form  was  overcorae  long  ago  by  Soviet 
literary  studies,  but  its  traces  remain  in  the  inattentive ness  to 
tho  specifics  of  literature,  to  the  question  of  artistic  form  v/J  ich 
even  still  persists, 

264,  A  shining  symptom  of  the  increased  interest  to  the  ques¬ 
tions  of  artistic  literature,  style  and  language,  is  the  publi¬ 
cation  of  the  book  "On  the  Language  of  Artistic  Literature"  by 
Academician  V,  V,  Vinogradov,  This  bock  contains  a  number  of  real 
questions  tied  in  with  the  composition  of  the  science  of  literature 
and  the  direction  of  its  further  evolution.  However,  the  sulutioa 
of  these  problems,  as  proposed  by  the  author,  in  their  methodo¬ 
logical  and  theoretical  bases  is  doubly  discussable  (fer  example, 
the  proclamation  of  a  new  "particular”  science  of  tho  stylistics  od 
artistic  speech  —  a  science  brought  out  beyond  the  limits  cf 
literary  studies).  It  is  necessary  to  have  wide  scientific  dis¬ 
cussions  on  them,  not  only  by  literary  scholars  and  linguists,  but 
by  artists,  historians,  philosophers,  because  without  the  proper 
solution  of  the  given  problems,  our  science  of  literature  can  go 
astray  and  its  forward  progress  will  be  impaired. 


Academician  K,  V,  Ostrovityanov 


265 « 


Acadc’':v  cf 


The  proposals  for  changes  in  tho  organization  of  the 
.d';ic2iC‘^3,  o ^  indica'ced  in  the  introductory  v/r.’.’ds  of 
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4cade!3ician  A.  N.  Nesmeyanov,  seen  to  me  to  be,  basically^  ab¬ 
solutely  correct,  I  cannot  agree  with  corresponding  member  AS  USSR, 
N,  A,  Chinakol,  who  feels  that  the  transfer  to  industry  of  some 
academic  institute  which  is  concerned  fdth  more  private  and  branch 
problems  is  a  discrimination  against  this  institute  cf  cur  science. 
The  link  between  science  and  industry  has  many  forms.  If  the 
Academy  of  Sciences  USSR  is  concentrating  its  attention  on  funda¬ 
mental,  leading  problems  of  science,  it  does  not  mean  that  it  is 
tearing  itself  av^ay  from  practice.  This  is  evidenced  by  o\ir  achieve-- 
ments  in  the  field  of  atomic  energy,  in  the  study  of  the  Cosmos, 
and  a  number  of  our  other  achievements, 

266,  In  the  past  year,  scientific  research  work  in  the  field 
of  the  social  sciences  has  approached  the  practical  in  the  building 
of  communism.  In  this  relationship,  a  very  great  role  was  played 
by  the  attraction  of  our  h\imanitarian  institutes  to  the  development 
of  the  general  perspectives  of  expanding  the  national  economy, 

I'tention  should  be  made  of  the  preparations  made  by  the  Institute  of 
IVorld  Economics  and  International  Relations  of  notes  and  a  report 
on  the  rates  of  development  of  the  main  capitalist  countries,  the 
report  of  the  Institute  of  Economics  on  the  rates  and  the  pro¬ 
portions  of  development  of  our  national  economy,  the  work  of  the 
Institutes  of  Law  and  Economics  on  the  problems  of  the  development 
of  two  forms  of  socialist  property  and  the  transition  to  a  single 
ootmiunist  oroperty,  studies  by  the  Institute  of  Philosophy  on  the 
questions  of  the  growth  of  the  cultural-technical  level  of  the 
»/crking  class  and  the  kolkhoz  peasantry,  and  overcoming  the  ex¬ 
isting  differences  between  mental  and  physical  labor,  VJe  must  also 
mention  the  fruitful  participation  of  the  Institute  of  Economics  in 
the  development  of  a  methodology  for  determining  the  economic  ef¬ 
fectiveness  of  capital  investment  and  the  introduction  of  nev/  tech¬ 
nology  —  a  methodology  which  has  been  approved  and  is  already  in 
practice, 

267,  The  planning  of  national  economy  in  the  USSR  is  built 

'■'ri  the  basis  of  the  application  and  utilization  of  the  rules  and  ad¬ 
vantages  of  socialist  economy.  But  it  is  impossible  to  learn  the 
action  of  economic  laws  and  apply  them  to  practice  without  con¬ 
sidering  both  their  qualitative  and  quantitative  facets.  Therefore, 
in  the  development  of  the  concrete  proportions  of  national  economic 
expansion,  of  inter-branch  relations,  branch  balances,  and  the 
balance  of  the  national  economy  as  a  whole,  the  widest  application 
of  Liatheraatics  and  computer  engineering  is  demanded.  Our  planned 
economy  opens,  in  this  respect,  considerably  greater  possibilities 
than  the  elementally  developing  economy  of  the  capitalistic  countries, 
V<ith  the  correct  methodological  approach,  from  the  position  of 
?farxist— Leninist  economic  science,  the  use  of  mathematics  and  coiih- 
puter  engineering  in  economics  may  provide  a  great  national  economic 
effect,, 
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268,  Great  problems  were  placed  upon  the  Academy  of  Sciences 
USSR  as  a  whole  and  upon  its  htimanitarian  institutions  in  particular 
by  the  decisions  of  the  Central  Committee  CPSU  on  the  problems  of 
party  propaganda  vuider  presont  conditions.  The  Academy  must  actively 
assist  in  raising  the  scientific— technical  level  of  our  propaganda, 
must  arm  it  vdth  the  results  of  solid  study  and  with  serious  argu¬ 
ments  against  bourgeois  theory. 


Doctor  of  Historical  Sciences  Ya,  S,  Grcsul 

269,  Undoubtedly,  the  head  institutes  of  the  Academy  ful¬ 
filled  important  work  during  the  report  year.  Specific  and  posi¬ 
tive  results  were  also  attained  in  the  scientific  institutions  of 
the  Moldavian  Branch, 

270,  The  group  of  scientists  of  our  Branch,  uxider  the  leader¬ 
ship  of  professor  Ya.  I,  Prints,  for  more  than  12  years  has  been 
successfully  conducting  research  in  the  control  of  phylloxera  — - 
this  great  scovirge  of  viticultvire,  one  of  the  leading  fields  of 
economy  in  oiir  republic.  As  a  result  of  this  research,  a  system 
has  been  developed  which,  according  to  preliminary  calculations, 
will  provide  over  a  period  of  7  years,  in  Moldavia  alone,  a  savings 
of  nearly  900  million  rubles.  Our  method  is  beginning  to  be  intro¬ 
duced  in  Btxlgaria  and  Rvimania, 

271,  a  result  of  the  many  years  of  research  conducted  unde^' 
the  leadership  of  the  late  academician  of  the  VASKhNIL,  N,  A,  Dlmo, 
the  scientists  of  tho  Branch's  Soil  Institute  developed  a  system  for 
controlling  soil  erosion  and  utilizing  slopes  for  orchards  and  vine¬ 
yards  by  means  of  terracing.  These  measures,  which  have  an  importav.t 
significance  to  Moldavia  where  slopes  account  for  20^  of  agri¬ 
culturally  arable  land,  nay  also  be  employed  in  other  republics 
having  similar  relief  and  at  present  are  being  successfully  intro¬ 
duced  into  the  Chinese  Peoples  Republic  and  Czechoslovakia, 

272,  Moldavian  scientists,  under  tho  leadership  of  professor 
A,  Ye,  Kevarskiy,  have  introduced  two  new  varieties  of  winter  v/heat 
v;hich  in  productivity  surpass  the  regional  varieties  by  10-15%;  a 

new  method  \ms  developed  for  growing  and  increasing  complicated  hybrid 
varieties  of  corn  suitable,  also,  for  other  zones  of  the  country, 

273,  The  republic's  sovnarkhoz  has  accepted  ti^o  suggestion  of 
our  chemists  for  the  construction  of  a  hydrolysis  plant, 

274#  Coir  economists  have  developed  and  published  scientifically 
based  recommendations  to  the  kolkhozes  and  sovkhozes  of  tho  republic 
on  the  questions  of  increasing  the  productivity  of  social  labor  and 
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lowering  the  unit  cost  of  production,  completed  studies  on  the  basic 
trends  of  technical  progress  in  the  building  materials  industry  and 
in  construction.  The  economic  efficiency  of  the  introduction  of  the 
suggestions  on  this  question  during  the  seven  year  plan  will  be 
nearly  500  million  rubles, 

275.  We  are  conducting  joint  research  with  the  Institute  of 
Microbiology,  the  Physico-Technical  Institute,  and  the  Institute  of 
Archeology  of  the  Academy  of  Sciences  USSR,  Many  of  the  outstanding 
scientists  of  the  Academy  have  visited  us  on  many  occasions  and 
have  provided  us  v;ith  helpful  consultations. 

276,  The  plans  for  the  development  of  the  national  economy 
of  Moldavia  specify  the  subsequent  evolution  and  deeper  growth  in 
the  Branch  cf  scientific  research  in  the  fields  of  tho  chemistry 
of  natural  and  complex  compounds,  the  physics  cf  semiconductors, 
matheniatics,  power  engineering  and  automation. 


Academician  K.  I,  Satpayev 

277,  I  would  like  to  pause  briefly  on  three  questions.  First, 
on  the  mutual  relation  of  theory  and  practice,  of  so-called  pure 
sciences  with  the  applied.  It  seems  to  me  that  non-dialectical 
approaches  are  sometimes  permitted  here.  Each  science  presents,  if 
ive  can  express  ourselves  so,  a  full  spectrum,  beginning  \7ith  searches, 
with  theory,  and  ending  with  the  introduction  of  scientific  achieve¬ 
ments  into  practice.  To  tear  these  parts  from  each  other  would  be 
the  same  as  tearing  apart  the  whole.  The  Academy  of  Sciences  USSR 
v;as  and  always  will  be  confronted  with  the  problem  cf  the  most  ef¬ 
fective  aid  to  national  economy,  the  possible  decrease  in  the  time 
element  for  the  building  of  communism.  And  in  this  connection,  the 
so-called  applied  technical  sciences  assume  a  special  value,  We 
should  not  fear  that  there  are  applied  institutes  in  our  academies j 

to  the  contrary,  we  should  be  proud  of  this, 

278,  The  second  question  is  on  the  situation  in  the  Department 
of  Geological-Geographical  Sciences.  The  geological  service  and 
geological  science  cannot  get  by  now  vathout  tho  methods  of  geophysics . 
geochemistry,  paleontology,  and  stratigraphy.  Meanwhile,  these  im¬ 
portant  parts  of  the  body  have  been  torn  asunder  in  the  Academy  of 
Sciences  USSR:  geophysics  is  in  the  Physico-Mathomatical  Sciences, 
geochemistry  is  in  the  Department  of  Chemical  Sciences,  paleontology 

is  in  the  Department  of  Biological  Sciences,  tectonics,  stratigraphy 
and  other  branches  are  in  the  Department  cf  Geological-Geographical 
Sciences,  Keeping  in  mind  that  geology  has  important  problems  to 
solve,  it  seems  to  me  that  it  would  be  proper  to  tako  such  measures 
v/hich  would  gather  these  dismembered  elements  into  a  single  Department., 
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279.  Finally,  tho  third  question  the  local  evolution  of 
science,  I  have  in  mind  here,  Ivuzakhstan,  As  you  know,  this  re¬ 
public  of  ovirs  is  very  vast  and  rich,  N,  S,  Kiirushchev  correctly 
called  it  tho  inexhaustable  storeroom  of  the  Soviet  Union,  In  tho 
institutions  of  the  Academy  of  Sciences  of  Kazakhstan  and  in  other 
sciontific-research  centers,  we  are  trying  to  solve  those  problems 
which  are  concerned  with  the  development  of  great  science  in  our 
republic.  But  our  forces  alone  are  insufficient.  In  1959»  the 
Presidium  of  the  Academy  of  Sciences  USSR  provided  us  with  con¬ 
siderable  organizational  assistance  by  sending  to  Kazakhstan  very 
qualified,  very  prominent  commissions  of  their  scientists.  The 
collective  of  the  Kazakhstan  Academy  of  Sciences  and  its  Presidium 
have  asked  me  to  convey  their  v/erm  thanks  to  those  scientists  who 
came  to  assist  us  and  to  the  Presidium  of  tho  Academy  of  Sciences 
USSR  which  sent  out  this  commission, 

280,  We  trust  that  in  the  future,  tho  ties  between  the  Aca¬ 
demy  of  Sciences  USSR  and  the  academies  of  sciences  of  the  xmion 
republics,  including  the  Kazakhstan  Academy  of  Sciences,  v;ill  be 
strengthoned. 


Academician  A,  A.  Blagonravov 

281,  V,  I.  Lenin  stated  at  the  IV  All  Russian  Congress  of 
Soviets:  "The  summit  is  taken  by  him  who  has  the  greatest  tech-  • 
nology,  discipline,  organization,  and  best  machines," 

282,  In  the  past  year,  the  greatest  successes  were  achieved 
by  the  institutions  of  the  Department  of  Technical  Sciences  in 
those  fields  which  are  considered  to  be  the  most  important  from  the 
point  of  view  of  national  economy  requirements;  power  engineering 
and  power  machine  building,  tho  derivation  and  application  of  new 
materials,  metals,  and  alloys,  radio  engineering  and  electronics, 
automation  and  telemechanics,  mechanics,  nev/  technological  pro¬ 
cesses  and  an  intensification  of  the  existing  ones  with  the  aim  of 
increasing  the  productivity  of  labor,  active  participation  was 
taken  by  the  Department  in  the  solution  of  problems  concerning  the 
study  of  cosmic  space,  the  problem  of  semiconductors,  etc, 

283,  Up  to  the  present,  hov/ever,  discussions  are  still  going 
on  as  to  which  scientific  directions  must  be  considered  the  most  im¬ 
portant  and  which  of  them  vare  worthy  of  study  by  the  Academy  cf 
Sciences,  It  seems  to  me  that  the  only  criterion  in  determining 
tho  most  important  directions  is  their  relationship  to  tho  basic 
problems  of  the  scientific,  technical,  and  cultural  evolution  of  the 
country  with  the  goal  of  building  a  communist  society. 
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284*  Perhaps  more  important  for  the  Department  of  Technical 
Sciences  than  for  any  other  Department  is  the  coordination  of  the 
v/ork  along  the  entire  scientific  front,  inasmuch  as  the  activities 
of  the  wide  net  of  industrial  scientific  institutions  is  closely 
tied  in  with  the  work  of  the  academic  institutions »  One  cannot 
divide  science  into  academic  and  non-academic,  A  single  concept 
must  exist  —  Soviet  science.  \<e  must  not  be  concerned  \id.th 
delimitation,  but  rather  with  the  correct  concentration  of  efforts 

285.  I  agree  with  Academician  A,  L.  flints  that  the  academic 
institutions  should  have  a  prepondorance  of  v/orks  having  a  research- 
planning  character,  but  ono  should  not  exclude  the  fact  that  in 
required  instances  they  should  be  carried  out  to  the  levolopment  of 
concrete  objectives.  It  is  incorrect  to  call  such  works  "branch 
type".  Technical  sciences  in  its  r<jsearch  equally  uses  both 
deductive  and  in'-uctive  methods.  For  example,  in  netallvirgy  one 
goes  from  the  study  of  physico-chemical  laws  to  the  development  of 
proposals  for  sp^-cific  alloys,  while  in  automation,  the  evolution 

of  theox'etical  disciplines  proceeds  experimental  work  with  bpocific 
objects, 

286,  The  activity  of  the  Department  of  Technical  Sciences  can¬ 
not  be  evaluated  only  o.s  the  total  activity  of  the  institutes  which 
comprise  it,  he  must  also  consider  those  great  achievements  which 
v/^re  obtained  by  members  of  the  Department  in  the  non-acaaemic  net¬ 
work,  for  example,  on  the  problems  of  aircraft  construction,  rocket 
construction,  etc.  I  think  that  in  the  future  the  v/ork  of  these 
scientists  must  be  more  closely  linked  with  the  academic  insti¬ 
tutions. 


Academician  a.  F,  Ioffe 

287 r  I  v7ould  like  to  make  one  small  remark,  I  think  that  tac 
very  important  question  of  the  ixarticipation  of  Soviet  science  in 
tho  evolution  of  world  science  has  not  been  given  enough  space  in 
the  report,  I  consider  it  my  duty  to  talk  about  this  because  I  was 
one  of  the  first  persons  whom  V.  I,  Lenin  sent  overseas  for  the  re¬ 
establishment  of  scientific  ties  and  it  was  necessary  for  me  to  give 
consideration  to  and.  actively  promote  this  work, 

288,  Permit  me  to  toll  you  of  those  two  fields  of  scientific 
’'ork  in  which  I  directly  participated.  One  of  them  was  on  semi¬ 
conductors.  At  the  present  time  a  sharp  change  is  taking  olace  in 
this  field  of  science  which  is  lifting  it  to  new  levels.  Our  con¬ 
ception  of  semiconductors  has  become  many  times  more  complicated. 
Naturally,  the  new  conceptions  open  new  practical  possibilities «  Ixi 
particular,  wo  long  ago  posed  the  problem  of  a  po\/er  use  for 
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somiconductors  Tor  thu  direct  conversion  of  tlK.'rnia.l  energy  into 
electrical.  The  concepts  wMch  we  are  beginning  to  employ  permit 
us  to  take  groat  forward  strides.  It  turns  out  now,  that  in 
utilizing  solid  semiconductors,  it  is  possible  to  obtain  approxi¬ 
mately  15^  efficiency  (instead  of  8%  which  we  have  had),  and  by 
usir^g  gases  or  vacuum  at  2000°  C.,  it  is  about  60^, 

289,  In  this  manner,  in  power  engineering,  in  refrigeration 
work,  a  completely  new  stage  is  evolving,  very  intriguing  possi¬ 
bilities  ore  being  opened  in  the  uses  of  energy  sources.  This  is 
only  one  of  the  many  sectors  of  semiconductor  science  and  technology 
which  is  now  being  expanded  rapidly, 

290,  The  other  field  is  the  use  of  the  achievements  in  physios 
not  only  for  industry  but  in  agriculture,  I  will  give  you  one  re¬ 
sult  which  -.iolS  obtained  comparatively  recently.  Through  the  use 

of  accurate  equipment,  there  wa.s  completed  a  special  study  cn  the 
requir sments  of  plant  life  to  external  conditions  (primarily  for 
light)  which  showed  that  wherever  there  is  energy  it  is  possible 
to  obtain  agricultural  products.  In  particular,  for  example,  it 
became  evident  that  in  cultivating  tomatoes,  2-2,5  less  time  is  re¬ 
quired  than  that  which  had  been  long  established  by  agronordcal 
science.  In  60  days,  from  a  one  square  meter  surface  lighted  by  an 
electric  light  it  is  possible  to  obtain  approximately  17  kilograms 
of  vegetables  and  their  cost  is  determined,  primarily,  by  the  cost 
of  electrical  energy.  In  the  future,  it  will  be  possible  to  supply 
all  of  Siberia,  right  up  to  the  Far  North,  with  vegetables  and 
bcrri„s  all  your  round  at  very  lov/  costs,  since  electrical  energy  xn.'.. 
bo  comparatively  cheap  there, 

291,  These  fascinating  ideas  are  far  from  fantastic j  they  await 
their  fulfillment. 


Corresponding  Member  AS  USSR  V,  M,  Khvostov 

292,  i-clhering  to  the  directives  of  the  XXI  Congress  of  the 
party  and  bringing  to  life  the  decisions  of  the  last  Annual  iifceting 
of  the  iicademy,  the  Institute  of  History  considerably  re-oricnted 
its  r.ctivities  in  order  to  facilitate  the  rise  of  the  more  essential 
branches  of  historical  science  (history  of  socialist  society  and  the 
rac'St  recent  history  of  the  capitalistic  countries)  and  to  obtain  a 
concentration  of  research  efforts  on  the  most  important  scientific 
directions,  the  present  time,  there  has  been  included  in  the 
basic  activity  of  the  Institute,  several  important  tasks  which  have 
i  considerable  scientific  and  practical  significance.  This  was, 
first  of  all,  the  creation  (for  the  50th  Anniversary  of  the  Groat 
October  Socialistic  Revolution)  of  a  multi-volume  academic  "History 
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of  the  USoR  (Fron  the  Ancient  to  the  Present  Tine)"  in  which  there 
must  be  s\aaned  up  an  enormous  amount  of  personal  monographic 
studies,  the  i/xirxist-Leninist  concepts  of  the  history  of  our  country 
must  bo  included,  and  a  generalization  made  of  the  results  of 
building  socialise  and  comeunisn  in  the  USSR,  Simultaneously,  the 
Institute  is  preparing  a  short  scientific-popular  book  on  the  iris— 
tory  of  the  USSR  designed  not  only  for  the  Soviet  but  also  for  the 
foreign  reader  and  having  as  its  aim  the  countering  of  the  bour¬ 
geois  falsification  of  our  Homeland’s  history  v/ith  the  historical 
truth.  With  the  attraction  of  the  scientific  institutions  of  the 
union  republics  and  under  the  guidance  of  the  Scientific  Council 
on  the  problem,  the  preparation  for  the  wi'iting  of  the  scientific 
history  of  the  Great  October  Socialist  Revolution  is  underway. 

The  strug:;le  against  inimical  ideologies  is  grov/ing.  The  Institute 
has  already  published  a  number  of  collected  v/orks  devoted  to  the 
struggle  against  bourgeois  and  revisionist  historiographies,  and 
is  preparing  nev/  ones, 

293,  There  will  be  an  expansion  of  research  in  the  field  of 
studj*  of  the  histon*  of  religion  and  atheism,  A  v/ork  is  being  pre¬ 
pared  on  Christian  socialism  —  one  of  the  basic  trends  of  the 
nodorn  ideology  of  the  capitalistic  world,  A  rather  significant 
v.’crk  has  been  v/ritten  on  the  battle  against  religious  sectarianism 
in  ‘^ur  coxmtry,  A  scientific  history  on  the  Second  International, 
a  generalized  work  on  the*  newest  history  of  the  international 
v/orkers  movement,  and  several  text  books  for  VUZes  and  secondary 
Gchocls  are  also  under\.ay.  Outlines  on  the  historj'  of  the  Latin 
American  countries  will  fill  an  existing  gap,  in  this  relation,  in 
v'arxist  historical  literature, 

294,  The  year's  experience  h'^.s  cho'To  that  in  the  field  of  the 
Gccial  sciences,  the  scientific  work  of  the  Acadetiy  is  being  properly 
planned.  However,  in  order  to  solve  the  existing  problems  which 
still  face  us,  it  is  necessary  to  improve  the  coordination  of  work 

of  all  throe  hur/initarian  D-partraents, 

295,  The  licvelopmcnt  of  social  sciences  is  being  hindereu  by 
a  leficioncy  of  scientific  inforrvrtion.  That  \.hich  we  arc  doing 
is  still,  in  this  sense,  primitive  and  incomplete,  and  reviews  of 
foreign  literature  are  still  being  c.ndiuctcd  'insystematicnlly. 

This  hampers  the  battle  against  b-jurgoois  ideology  and  lov.'ers  the 
level  of  scientific  production, 

296,  Serious  defects  exist  in  the  activity  of  the  academic 
publishing  house  and  in  "Akadom  Knigl",  Frequently,  valuable 
scientific  .;orks  are  published  with  limited  circulation  which  re¬ 
sults  in  an  increased  cost  of  the  books,  tlieir  unprofitability  and, 
meat  important,  they  do  not  roach  the  readers  in  the  peripihcral 
areas. 
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Academician  V.  A.  Anbartsxxmyan 

297,  The  stress  on  diffictilt  problems  vriLth  which  our  Academy 
of  Sciences  USSR  and  the  science  of  our  country  ns  vrell  is  concorncd 
was  correctly  presented  in  the  report.  But  the  report  doos  not 
contain  an  evaluation  of  the  level  at  which  we  solve  these  problems, 
I  have  (gained  the  impression  that  in  many  fields,  we  are  still  not 
conducting  work  at  the  level  necessary  for  the  solution  of  scien¬ 
tific  problems  at  the  tempo  demanded  by  our  country  today, 

298,  For  example,  we  can  be  proud  of  the  great  achievements 
i.iade  in  astronomy  iii  the  study  of  the  physics  of  the  Sun  obtained 
through  the  work  of  xho  Crimean  Observatory,  There  are  also  a 
number  of  achievements  in  radio  astronomy.  But  we  lag  by  quite  a 
jit  in  the  development  of  one  of  the  most  important  problems  of 
’.stronomy:  the  study  of  the  galaxy  and  the  extra-galactic  world. 

The  reason  for  this  lag  is  that  we  still  do  not  have  very  large 
nclesoopes,  ’.Tithin  recent  times,  great  strides  were  made  in  the 
establishment  of  such  an  observation  base;  the  construction  of  one 
of  the  largest  telescopes  in  cur  land,  having  a  mirror  diameter  of 
?,6  m,,  is  in  the  process  of  completion;  it  will  be  located  in  the 
.hilkov  Observatory,  Another  telescope  being  completed  has  a  wide 
field  and  on  aperture  diameter  of  1  m,,  which  will  permit  inspection 
of  a  wide  celestial  area.  The  Pulkov  Observatory  conducted  ex- 
oreraely  valviable  works  in  the  establishment  of  a  very  technically 
progressive  project  for  a  240  inch  telescope  (the  world *s  largest), 
and  made  a  nvimbor  of  successful  technological  solutions.  The  com¬ 
pletion  of  this  telescope  in  the  shortest  period  of  time  will  permit 
us  to  overcome  the  lag  in  tho  study  of  the  problems  of  extra- 
f-aluctic  astronomy  and  stellar  spectra, 

299,  Further,  I  woxild  like  to  talk  about  the  problems  of  the 
inion  republic  academies  of  sciences, 

300,  The  work  which  is  being  advanced  by  tho  requirements  of 
national  economy  of  one  republic  or  another,  frequently  results  in 
significant  achievements  in  the  field  of  theoretical  science  as 
/oil.  As  on  example,  v/e  can  use  the  work  of  the  Academy  of  Sciences 
cf  Kazakh  SSR  in  the  field  of  geology;  it  is  tied  in  very  closely 
v.ith  the  solution  of  concrete  problems,  but  nevertheless,  it  raises 
the  geological  science  of  our  ccvintry  to  a  higher  level, 

301,  At  the  present  time,  the  republic  academies  have  a  basis 
for  the  completion  of  a  considerable  portion  of  the  activity  along 
the  principal  fundamental  problems.  Therefore,  v/e  must  strive  for 
tho  acadcLdes  to  promote  even  deeper  fundamental  activities  in  those 
directions  which  correspond  to  the  solution  of  tho  national  economic 
problems  of  the  given  republic. 


302,  \Je  have  all  that  is  necessary  to  convert  the  republic 
academies  into  major  scientific  centers.  To  provide  them  with 
suitable  cadres,  it  seems  to  me  to  be  of  the  utmost  importance  to 
extend  the  proposed  regulation  concerning  an  institute  of  pro¬ 
bationary  personnel  in  the  scientific  institutions  of  the  Academy 
of  Sciences  USSR  to  the  republic  academies « 


Corresponding  Member  AS  USSR  P,  A,  Baranov 

303,  The  report  on  the  activities  of  the  Academy  for  1959  to 
which  v;e  have  listened  did  not  mention  the  basic  biological  sciences 
botany  and  zoology.  Perhaps  if  v;e  had  made  achievements  in  the  fiel'i 
of  astrophysics  and  had  studied  the  vegetative  cover  of  Mars  and 
Venus,  then  they  would  have  been  mentioned.  But  thus  far,  we  have 
been  expending  all  of  our  efforts  and  attention  to  our  ovm  planet 
to  its  great  and  rich  vegetative  cover  v;hose  study  is  constantly 
resulting  in  the  attainment  of  important  results  for  the  national 
economy, 

_  304.  In  1959.  the  regularly  published  volume  "Flory  SSSR" 

^Flora  of  the  USSR/  was  issued  and,  in  addition,  five  other  volumes 
of  *’Flor”  ^Flcra/  were  published  by  the  republic  academies  of 
sciences.  The  publication  of  the  regular  ’’Flory”  volume  of  any 
country  is  a  great  occurance  and  mentioned  in  the  entire  vrorld’s 
botanical  literat-ure.  According  to  the  acknowledgement  of  foreign 
botanists,  Soviet  floral  and  geobotanical  v/orks  occupy  one  of  the 
foremost  places  in  the  v;orld,  A  leading  place  belongs  also  to 
Soviet  botanical  cartography, 

305,  In  connection  with  the  XXI  Party  Congress,  we  have  in  tk: 
recent  past,  concentrated  our  attention  on  providing  the  results  of 
the  study  of  the  vegetative  growth  of  the  USSR  in  the  interests  of 
raising  the  fodder  base  for  stock  raising.  It  is  known  that  3/4  of 
the  fodder  balance  in  the  stock  raising  of  the  USSR  is  provided  by 
natural  meadows  and  pastvires.  They  have  been  very  carefully  studied 
for  many  years  by  Soviet  botanists.  On  10  February  of  this  year,  a 
visiting  session  of  the  Bureau  of  the  Department  of  Biological 
Sciences  was  held  in  Leningrad  (l  might  mention  that  we  Leningradians 
v,'arnly  welcome  this  new  form  of  bringing  the  work  of  the  Department 
to  the  institutes)  in  the  decision  was  made  to  entrust  the  Botanical 
Institute,  together  with  the  VASKhNIL,  SOPS  /Sovet  po  izucheviyu  _ 
proizvoditel'nykh  sil  —  Council  for  the  Study  of  Productives  Forces/ 
and  the  Ministry  of  Agriculture  USSR  with  the  development  of  pro¬ 
posal  encompassing  the  entire  aggregate  of  recommended  measures  cn 
the  reconstruction  of  the  natural  fodder  base  of  stock  raising. 


306o  Our  institute  devotes  considerable  attention  to  the  stuc^ 
of  physiologically  active  substances  of  vegetative  origin  and,  in 
particular,  to  the  search  for  sources  of  tritcrpene  ccnpoxmds  vdxich, 
in  their  properties,  are  close  to  steroid  hormones,  and  a  number 
of  other  substances  of  hormonal  action  which  may  be  employed  in  the 
treatment  of  serious  diseases  such  as  radiation  sickness,  malignant 
t\uaors,  leucoderna  and  others, 

307,  Our  institute,  v/hich  was  formed  under  Peter  I  and  has 
inherited  its  structure  from  the  past,  \ias  reexo-mined  in  tho  report 
year  on  tho  basis  of  recommendations  mr.do  at  tno  general  meetings 
last  yoar  by  the  Academy  and  the  Department  of  Biological  Sciences, 
V.'e  feel  that  this  will  give  positive  resxilts, 

308,  It  could  be  hoped  that  there  would  be  a  more  rapid  intrc- 
duction  into  our  science  of  the  methods  of  physics  and  chemistry. 
Therefore,  vre  petition  the  Presidium,  v/hen  facilities  aro  being  dis  ¬ 
tributed,  to  give  special  consideration  to  the  requirements  of  such 
old  institutions  as  the  Zoological  and  Botanical  institutes  in  re¬ 
gard  to  acquisition  and  modernization  of  equipment,  be  particularly 
hope  that  the  Leningrad  institutions  will  receive  their  due  at¬ 
tention  from  the  Presidium  in  the  distribution  of  funds  for  con¬ 
struction  as  well. 


Academician  V,  A,  Kargin 

309,  The  fate  of  tho  works  in  the  field  of  high  molecular  com 
pounds,  a  role  which  was  so  vividly  undorscored  in  the  decisions  of 
the  ^iay  Plenum  of  the  Central  Committee  CPSU  1958,  was  instructive 
for  the  Academy  because  it  was  reiterated  in  a  nev/er  form  to  a  con¬ 
siderable  dogroe  and  their  scope  in  the  past  year  has  incroasod  ap¬ 
proximately  2,5-3  times, 

310,  The  science  of  polymers  is  composed  of  a  number  of  studies 
v.hose  processing  is  necessary  for  its  harmonic  grovrth.  One  of  these 
fields  is  concerned  with  obtaining  of  initial,  lov;  molecular  sub¬ 
stances  (monomers);  the  second  is  the  research  concerning  their 
polymerization  into  high  molecular  compounds;  and,  finally,  the 
third  is  the  study  of  their  structure  and  properties;  the  final 

goal  of  those  studies  is  that  of  facilitating  the  search  for  new 
raothods  of  processing  polymers  into  articles, 

311,  Even  tv/o  years  ago  in  the  AcadeiiQr  of  Sciences  USSR  the 
science  of  polymers  was  not  evolving  smoothly.  Since  then,  how¬ 
ever,  this  irregularity  has  been  significantly  eliminated.  The  In¬ 
stitute  of  Chemical  Pnysics,  the  Institute  of  Organo-Elemontal  Com¬ 
pounds,  and  the  Institute  of  Petrochemical  Sjmthesis,  have  employed 
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broad  research  on  obtaining  nononers  and  tlieir  polyuerizationo  The 
situation  is  v7orso  in  the  field  of  work  concerning  the  processes  of 
the  treatment  of  polymers  and  their  utilization,  a  field  in  which 
close  liaison  must  be  sought  between  the  chemists  and  the  Department;- 
of  Technical  Sciences,  and,  first  of  all,  v;ith  the  Institute  of 
F'lachine  Studies, 

312,  The  Institute  of  High  Molecular  Compounds,  which  has  high 
personnel  reserves  and  capabilities,  conducts  a  number  of  very  good 
independent  works  but  it  has  a  definite  lack  of  any  basic  direction 
concerning  the  major  problems  in  the  field  of  high  noleciJLar  comr- 
peunds.  It  seems  to  Tie  that  the  Presidium  of  the  Academy  should  en¬ 
trust  this  institute  with  tiie  development  of  one  of  these  problens. 
Concerning  the  Institute  of  Physical  Chemistry,  it  has  taken  upon 
itself,  along  the  principles  mentioned  above,  the  research  which 
concerns  high  molecular  compounds.  It  has  taken  up  the  question  of 
coatings  anc.  v;e  arc  now  sure  tha.t  the  Institute  is  working  precisely 
in  this  field, 

313,  It  vrould  be  desire-'-blo  if  the  Presidium*  would  clarify  the 
degree  to  which  research  being  conducted  on  high  molecular  compound... 
reflects  the  interests  of  the  development  of  this  entire  branch  of 
science  and  not  the  personal  interests  of  one  scientist  or  anothoro 
This  v.dll  permit  the  deployment  of  effort  in  the  most  important  di¬ 
rections. 


Corresponding  Member  AS  USSR  P,  N,  Fedoseyev 

314,  he  are  proud  of  our  scientific  achievements  which  are 
ackno\7ladgod  even  by  those  who  are  unfriendly  to  us.  The  science 
of  the  Soviet  Union  has  attained  those  successes  by  virtue  of  the 
socialistic  social  structure  v/ith  its  planned  economic  organization 
and  its  smooth  evolution  of  research,  by  virtue  of  the  enormous  in¬ 
crease  in  the  cultural  level  of  the  population  and  the  broad  expanse 
for  the  growth  of  scientific  effort  from  the  people.  The  great  ad¬ 
vantage  of  Soviet  science  is  also  the  result  of  its  being  equipped 
with  advanced  Marxist— Leninist  ideology.  Dialectical  materialism 
gives  to  science  powerful  means  of  synthetic  generalizations  which 
are  unattainable  by  the  fashionable,  in  the  '..'est,  one-sided  and 
narrow  philosophical  positivism.  The  fertility  of  the  union  of 
natural  science  and  philosophy  has  been  evidenced  by  the  Academy *s 
conference  on  the  philosophical  questions  of  natural  science  which 
permitted  the  solution  of  a  number  of  difficult  questions  of  con¬ 
temporary  science,  for  example,  the  question  of  causation,  Ue 
anticipate  the  organization  of  theoretical  conferences  on  the  phiic- 
scphical  questions  of  the  physics  of  elementary  particles,  the 
physiology  of  higher  nervous  activity  and  psychology,  the  creation 
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of  fundcimental  tasks  in  which,  on  the  basis  of  a  aatorialistic 
f;Gneralization  of  the  newest  data  from  all  of  science,  the  nost 
nodorn  picture  of  the  world  nay  bo  composed, 

315,  For  the  solution  of  similarly  important  problems,  it  is 
necessary  to  take  steps  for  the  training  of  cadres  in  the  philo¬ 
sophy  of  nr.t\iral  science,  and,  moreover,  such  cadres  must  bo  trained 
not  only  by  the  philosophical  institutions,  but  also  by  those  of 
the  natxiral  sciences, 

316,  There  has  recently  been  a  healti^r  contact  between  the 
economists  and  the  personnel  in  the  technical  sciences.  This  was 
evidenced  by  the  execution  of  technical-economic  studies  on  the 
questions  of  automation,  on  the  problem  of  the  effectiveness  of 
capital  investment  and  now  technology.  However,  one  cannot  say  thac 
the  contacts  between  the  economists  and  the  specialists  in  the  fioll 
of  technical  disciplines  in  otir  Academy  are  sufficient;  we  must 
think  about  strengthening  the  coordination  of  research  on  technical-, 
economic  problems,  and  possibly  create,  for  these  purposes,  a 
special  coordinating  council  or  several  such  councils,  designate  a 
series  of  directions  for  joint  v;ork  in  this  field,  devote  serious 
attention  to  the  training  of  scientific  cadres  which  are  v/ell  ac¬ 
quainted  with  both  technology  and  economy.  In  connection  vdth  the 
work  now  being  performed  in  the  field  of  the  use  of  mathematical 
methods  in  economic  research,  it  is  also  necessary  to  train  the  re¬ 
quired  specialists. 


Corresponding  Member  AS  USSR  Yu,  G,  ffcimodaliyev 

317,  I  consider  it  ray  duty  to  call  the  attention  of  the  General 
r.fecT /..g  to  a  particularly  fruitf\i3.  performance  of  joint  research 

by  :u  institutions  of  the  Academy  of  Sciences  USSR  and  the  union 
republic  academies  of  sciences  for  the  solution  of  major  scientific 
problems  having  a  major  significance  for  the  national  economy,  Th^ 
c lective  development  of  such  problems  through  the  application  of 
1;  Ividual  bright  talents  gives  the  most  important  results  from  the 
v;.  '  icint  of  both  theory  and  practical  application,  I  will  give  you 
e  v  . .  :-al  ex.'.'iples, 

318,  Among  the  mineral  deposits  of  ovir  republic,  one  of  the 
most  important  is  the  complex  aliuninum  ore  a] unite  of  the  Zaglik  ore 
fields.  The  problem  of  the  industrial  use  of  the  Zaglik  alvinitcs 
for  the  de'i'clopment  of  the  aliiminum  industry  of  the  country  was 
successfully  solved  only  recently,  when  a  creative  group  of  scien¬ 
tists  of  the  All-Union  Aluminui>-Magnesium  Institute,  the  Institute 
of  Petrochemical  Processes  of  the  Academy  of  Sciences  Azerbaydzhan 
SSR,  the  Kirovabad  Alumina  Plant  of  the  Azerbaydzhan  Sovnarkhoz,  and 
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tho  Azneftoproyekt  ^izurbaydzhau  Potroleua  Project  developed  an 
offcctiVG  technological  nethod  of  sintering  and  reducing  alvmites  in 
a  fluidized  bed.  This  technological  process  is  distinguished  by 
its  sinplicity  and  ease  of  control  and  provides,  together  ’;ith  alunii;a, 
of  a  considerable  anount  of  by-products:  sulfviric  acid,  potassiun 
fertilizers,  and  a  number  of  rare  elements,  A  factory  is  under  con— 
stiaictii-n  in  j‘i.zorbaydzhan  for  the  production  of  alumina  and  it  \.ill 
be  not  only  one  of  the  largest  in  the  USSR  but  the  first  in  the 
v/orld  to  use  alunites, 

319,  The  Academy  of  Sciences  of  Azerbaydzhan  SSR,  in  close 
contact  with  the  Institute  of  Petrochemistry  Synthesis  of  the  Academy 
of  Sciences  USSR,  is  conducting  a  great  complex  of  studies  in  the 
field  of  the  synthesis  of  additives,  used  in  improving  the  quality 

of  lubricating  oils.  Tentative  calculations  indicate  that  the  use 
of  only  the  one  form  of  additive  proposed  by  the  Academy  of  Sciences 
iizorbaydznan  SSR  will  permit  a  savings  of  hundreds  of  millions  of 
rubles  c.nnually, 

320,  In  a  group  effort,  the  scientists  of  the  Institute  of 
Organic  Chemistry  of  the  Academy  of  Sciences  USSR,  tho  Institue  of 
Petrochemical  Processes  of  the  Academy  of  Sciences  Azerbaydzhan  SSR, 
and  the  Scientific  Research  Institute  of  Synthetic  Rubber  have  de¬ 
veloped  a  teclinique  for  producing  butadiene  from  butane  and  butylene 
'vhich,  at  tho  present  time,  is  in  the  st^.ge  of  major  industrial 
introduction  in  throe  economic  regions  of  the  country, 

321,  In  giving  you  these  few  examples,  whoso  nur.iber  cuuld  bo 
ccnsidcrably  increased,  I  had  in  mind  tho  posing  of  the  question  on 
tho  need  for  further  significant  expansion  of  the  scale  of  joint 
cooperation  on  major  problems  by  tho  union  republic  academics  of 
sciences,  and  by  them  and  the  Academy  of  Sciences  USSR,  Until  now, 
the  renarlcablc  possibilities  of  this  progressive  nethod  of  col¬ 
lective  creation  are  being  far  from  fully  utilized. 


Acadeiaician  M,  il,  Shenyakin 

322,  The  bordering  problem  of  chemistry  and  biology  —  the 
chemistry  of  natural  and  biologically  active  compounds  —  v/as  in¬ 
cluded  by  tho  Presidium  of  the  Academy  in  the  number  of  the  most 
important  laroblems  of  the  seven-year  plan  for  the  development  of 
science.  Its  significance  v/as  particularly  mentioned  in  the  de¬ 
cisions  of  the  I'.lay  Plenum  of  the  Central  Committee  CPSU  1958,  This 
branch  of  science,  one  of  the  leading  divisions  of  organic  chemistry, 
determines  the  development  of  many  basic  disciplines  of  tho  medical- 
biological  cycle  and  has  a  strong  influence  on  the  solution  of  a 
number  of  innortant  practical  problems  of  health,  agriculture  and  in¬ 
dustry. 
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323,  Unfortunately,  the  growth  of  the  chemistry  of  natviral 
and  biolo'^ically  important  compounds  sharply  logged  in  the  Soviet 
Union  for  quite  some  tine,  but  in  the  past  2-3  years  this  situation 
lias  beon  ossontially  changed  and  the  work  on  certain  divisions  of 
this  field  of  knowledge  is  now  being  conducted  in  a  number  of  labor¬ 
atories  and  institutes.  Of  considerable  importance  was  the  es¬ 
tablishment,  in  1959,  of  the  Institute  of  Chemistry  of  Natural  Com¬ 
pounds  of  the  Academy  of  Sciences  USSR, 

324,  A  large  number  of  the  Institute's  laboratories,  espocia] 
ly  those  v.’hich  were  transferred  from  other  institutes  of  the  Academy 
of  Sciences  USSR,  have  already  begun  to  function.  Initial  successes 
have  been  realized.  But  there  is  still  much  to  bo  done  before  the 
Institute  can  fully  develop  its  activities.  Tie  should  attain,  in 
the  shortest  period  of  time,  a  position  in  which  the  space  and  equip¬ 
ment  of  the  Institute  meets  the  most  modern  requirements,  so  that 

it  ;dll  have  all  of  the  necessary  equipment  and  instruments,  ii>- 
eluding  experimental-productive  installations  for  the  isolation  and 
purification  of  natural  compounds,  which  will  permit  the  production 
of  research  items  in  sufficient  qxiantities, 

325,  The  work  on  the  chemistry  of  natxiral  compounds  must  be 
conducted  as  well  in  other  institutes  of  the  Academy  of  Sciences 
USSR  and  in  the  union  republic  academies  of  sciences,  in  the  Academy 
of  Medical  Scionco  USSR,  in  the  institutes  of  the  Ministry  of  Healtli, 
and  in  the  Ministry  of  Agriculture  USSR,  In  so  doing,  attention 
must  be  given  to  the  development,  first  of  all,  of  the  most  inporta;  t 
areas  —  chemistry  of  protein  and  peptides,  carbohydrates,  nucleotide. , 
antibiotics,  steroids,  terpenes. 


Corresponding  Member  AS  USSR  L,  R,  Neynan 

326,  jvppearing  at  the  All-Union  Conference  on  Power  Engineering 
Constioiction  in  November  1959>  N.  S,  Khrushchev  indicated  that  the 
problems  of  electrification,  the  construction  of  high-energy  power 
systems,  the  problems  of  developing  a  material-technical  base  for 
communism,  must  be  the  main  ones  in  our  party's  program, 

327,  The  Acadomy  of  Sciences  USSR  must  g'ivo  a  scientific  basis 
to  the  perspective  plan  of  the  country's  electridication  over  15—20 
years.  Participating  in  the  development  of  this  problem  are  the 
Power  Engineering  Institute  iraeni  G,  M.  Krzhizhanovskiy,  the  In¬ 
stitute  of  Electromechanics,  as  well  as  other  institutions  of  the 
Academy  of  Sciences  USSR  and,  practically,  all  of  the  imion  republic 
academies  of  sciences. 
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328,  The  complexixy,  iniportai:v.o,  and  great  scale  of  work  is 
apparent  from  the  follovjing  figures.  In  1959  our  country  took  over 
second  place  in  the  v.'orld  in  the  production  of  electrical  energy, 
reaching  a  level  of  260  billion  kilowatt/hoxirs  and  giving  way  only 
to  the  USA,  Projected  for  1965  is  the  production  of  500-520 
billion  kilowatt/hours,  for  1970  -  900  tjillion,  for  1975  —  1500 
billion,  and  for  1980  -  2300  billion  kilov/att/hours, 

329,  It  is  evident  that  v/e  can  fulfill  and  overfulfill  this 
grandiose  program,  thereby  winning  the  competition  vdth  the  capi¬ 
talist  v.'orld  in  this  most  important  sector,  only  by  solving  the 
problem  at  the  highest  scientific  level,  by  using  the  most  modern 
achicver.ients  in  physics,  chemistry,  metallurgy,  mechanics,  auto¬ 
mation,  and  electronics,  and  by  finding  the  optiriura  solutions  on 
the  basis  of  our  economic  science, 

330,  In  the  solution  of  a  number  of  problems,  the  USSR  has 
already  assumed  first  place,  Soviet  factories  are  capable  of  pro¬ 
ducing  hydroelectric  equipment  of  200-500  thousand  kilowatts.  The 
Institute  of  Electromechanics  has  conducted  research  on  the  pre¬ 
liminary  design  of  turbogenerators  with  a  power  of  up  to  750-1000 
thousand  kilowatts.  The  Power  Engineering  Institute  and  the  In¬ 
stitute  of  Electromechanics  are  solving  the  problem  of  the  creation 
of  super— powerful  long-distance  electrical  transmission  lines  which 
are  needed  for  the  establishment  of  a  Single  Power  System  for  the 
Soviet  Union,  The  required  electrical  transmissions  from  Siberia  to 
the  Urals  v/inh  a  power  of  nearly  10  million  kilowatts  over  a  distance 
of  200  kilometers  may  be  tcchriically  and  economically  realized  on'^y 
by  means  of  employing  the  latest  progressive  type  of  transmission 

of  a  super-high  direct  current  voltage  on  the  order  of  1200-1400 
thousand  volts.  The  Soviet  Union  also  is  in  first  place  in  the 
world  in  the  process  of  solving  this  problem, 

331,  tVide  perspectives  my  open  the  creation  of  really  econo¬ 
mical  atomic  electric  power  stations  developed  along  new  principles o 
Particularly  significant  are  the  daring  searches  for  nev;  sources  of 
energy  and  new  highly  effective  methods  for  its  conversion, 

332,  The  problem  of  the  development  01’  power  engineering  and 
the  complete  electrification  of  our  country  with  all  of  the  multi¬ 
plicity  of  its  complicated  scientific  tasks  requires  an  unv;eakcning 
attention  by  the  Academy  and  must  be  one  of  the  loading,  I  would  say, 
fundamental  of  its  problems. 


Corresponding  Member  AS  USSR  N,  V,  Mel‘nikov 

333.  The  detailed  report  of  the  Presidium  shov;s  the  great  v/ork 
of  the  members  of  the  Academy  of  Science  r:  and  of  its  institutlon-s 
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Hut  the  report  says  nothing  about  one  of  the  most  important  works 
having  a  first  rate  significance  for  the  national  economy,  I  have 
in  mind  the  r/ork  of  scholars  on  state  consul  tat  j  one*  The  Ccxincil 
of  Technical-Economic  Expertise  of  Caspian  USSit  cor-sists  of  35  well 
laioT.Ti  specialists,  many  of  them  Ciombors  of  the  Acadeuy  of  Sciences, 

334*  In  the  course  of  the  fulfillment  of  the  seven-year  and 
the  yearly  plans,  problems  arise  which  require  a  tecimical-economic 
evaluation,  for  example,  for  the  solution  of  the  question  of  the 
expediency  of  the  equipping  of  hydroelectric  power  stations,  the 
selection  of  the  type  of  electrical  transmission,  the  construction 
of  enterprises,  railroads,  etc, 

335,  In  1959,  150  scientific  workers  of  the  AcadoLiy  of  Sciences 
participated  in  the  solution  of  55  consultation  questions.  This  re¬ 
sponsible  work,  linking  the  scientists  directly  with  life  and  per¬ 
mitting  them  to  utilise  their  high  knowledge  for  the  solution  of  the 
most  important  questions  in  the  building  of  tne  ncterial  base  of 
communist  society,  should  have  been  reflected  in  the  report, 

336,  The  second  question  is  the  study  of  the  productive  forces 
of  the  country.  As  you  all  know,  V,  I,  Lenin  devoted  considerable 
attention  to  this  problem  in  his  "Nabrosok  plana  navchno-tckiinich- 
eskikh  pabot"  ^Draft  of  the  Plan  of  Scientific-Technical  .iorks/, 

V/ith  a  study  of  the  productive  forces,  one  directly  ties  in  geology, 
raining,  and  a  nTimber  of  other  sciences.  Therefore,  the  Academy,  as 
a  complex  scientific  institution  v'hose  tasks  include  the  constant 
study  of  productive  forces,  must  have  all  of  these  scicnc-s  v/itliin 
it  ana  must  expand  them, 

337,  Mining  science  has  the  possibility  of  studying,  through 
direct  exploitation  of  deposits,  the  stress  condition  of  rocks,  thei/ 
pressure,  the  ejection  of  coal  and  gas,  etc,,  and  in  this  area  it 
oupplcmonts  geology  and  facilitates  the  study  of  the  mineral  rosom’co', 

338,  The  second  part  of  mining  science  refers  to  technical 
sciences.  Here,  through  its  studies,  it  has  a  great  influence  on 
the  g’ro\/th  of  the  national  economy.  The  i.iain  goal  of  mining  science 
is  the  establishment  of  scientific  foundations  for  comrlex— mechani¬ 
sation  and  automation  of  mines  in  v/hich  high  productivity  of  labor 
will  be  achieved  and  its  safety  ensured, 

339,  From  the  fascinating  speech  of  corresponding  member  AS 
USSR  L,  A,  Zenkevich  on  the  possibilities  of  studying  the  deposits 

of  useful  minerals  on  the  bottom  of  the  ocean,  it  becomes  evident  th't 
only  through  the  aid  of  mining  science  will  it  be  possible  to  bring 
this  study  to  its  logical  conclusion,  i.o,,  to  the  methods  of  pro¬ 
cessing  such  deposits. 
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340.  ulining  scienco  is  a  difficult,  complic  tod  science.  It 
is  directly  tied  in  v/ith  the  study  of  the  productive  forces  of  tlic 
country  and  with  the  expansion  of  national  economy,  /md  that  is 
Virhy  it  must  be  developed  by  the  Academy  of  Sciences  USSR, 


Corresponding  Member  AS  USSR  N.  P,  Sazhin 

341,  For  science  ana  technology,  semiconductors  are  correctly 
called  problem  #2,  Tlianlcs  to  the  efforts  of  Academician  A.  F,  Ioffe 
the  physical  side  of  this  problem  is  sufficiently  v^ell  known,  I 
will  pause  on  another,  less  knovna,  but  no  less  important  part  of  thi 
problem  —  the  metallurgy  of  semiconductors, 

342,  The  semiconductor  properties  of  various  materials  bccone 
apoarent  only  at  a  specific,  generally  very  high  degree  of  peirity„ 
Therefore,  from  the  metallurgica.l  vievTpeint,  the  semiconductor 
problem  is  in  part  a  more  common  problem  obtaining  metals  (ele- 
monts,  more  correctly)  of  an  ultra~high  purity.  At  the  present  time 
for  some  pure  metals,  an  impurity,  consisting  of  a  hundred  thousandt 
or  even  millionth  part  of  a  percent,  is  a  reason  for  rejection.  For 
example,  in  germanium  used  for  the  production  of  triodcs,  the  copper 
admixture  must  not  be  more  than  1,10“7^,  r^hich  is  a  milligram  of 
copper  to  a  ton  of  germanium, 

343,  To  obtain  metals  with  such  a  high  purity,  use  is  made  of 
completely  nev/,  at  times  very  complicated  metallurgical  methods  and 
equipment.  The  industry  of  semiconductor  devices  requires  a  wide 
and  rapid  execution  of  research  work  on  metallurgye  An  improper 
evaluation  of  the  role  of  metallurgy  in  the  problem  of  semiconductov 
can  be,  at  the  least,  sharply  reflected  in  the  evolution  of  this  ir 
portant  problem.  The  institutes  of  the  Academy  of  Sciences  must 
strengthen  their  work  on  the  sensitive  methods  of  analysis  of  ad¬ 
mixtures  in  semiconductor  materials, 

344,  Besides  the  high  purity,  semiconductor  materials  must 
have  single  crystals  with  a  limited  number  of  so-called  dislocations 
i.e,,  imperfections  in  the  crystal  lattice.  In  the  solution  of  this 
problem,  important  assistance  must  be  provided  by  the  Institute  of 
Crystallography , 

345,  Concerning  theoretical  v/ork  on  metallurgy,  this  field 
should  have  eliminated  from  it  the  completely  unnormal  situation 
observed  in  a  number  of  institutes,  where  such  work,  unfortunately, 
is  considered  to  be  tasks  of  "a  second  sort".  The  Institute  of 
Metallurgy,  first  of  all,  must  be  concerned  with  theoretical  work 
without  v/hich  it  is  impossible  to  expand  practical  metallurgy,  es¬ 
pecially  in  the  development  of  nev;  technological  processes* 
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346*  On  the  question  of  coordinating  research  activities,  it 
is  ny  opinion  that  it  is  necessary  to  create  an  authoritative  group 
v/hich  would  not  only  point  out  the  unnecessary  parallelisu  in  the 
v/ork,  but  also  would  be  able  to  stop  it, 

347.  I'ly  last  renark;  to  my  point  of  viev/,  the  report  on  the 
activity  of  the  Academy  for  1959  does  not  sufficiently  reflect  the 
role  of  its  institutes  in  tha  organization  of  the  production  of  a 
metal  of  great  importance  —  titanium.  At  the  present  time  there 
has  been  established  in  the  Soviet  Union  an  industry  for  high- 
quality  metallic  titanium, 

348,  In  addition  to  the  coordination  of  research  activities 
on  titanium  which  was  very  successfully  conducted  by  Academician  i, 
P,  Bardin,  the  Institute  of  I-letallurgy  participated  in  the  develop¬ 
ment  of  a  niunber  of  problems  on  the  metalD.urgy  of  titanivim,  and  tais 
should  have  been  mentioned  in  the  report* 


Academician  Ye,  N,  Pavlovskiy 

349,  I  would  like  to  sharo  several  comforting  impressions, 
fresh  wind  blevr  in  the  Department  of  Biological  Sciences:  they  have 
begun  to  conduct  visiting  sessions  of  the  Department’s  Bureau  in 
Leningrad,  one  session  was  held  at  the  Zoological  Institute,  the 
other  \/as  held  at  the  Botanical  Institute,  There  is  no  need  to  dis¬ 
cuss  the  usefullness  of  this  measure;  one  should  only  express  the 
hope  that  this  practice  will  continue, 

350,  It  is  very  gratifying  that  the  scientific  societies  ex¬ 
isting  v/ithin  the  Academy  of  Sciences  have  brought  upon  themselves 
due  attention.  This  is  evident  if  from  nothing  more  that  the  chara; - 
teristics  of  its  most  important  activities  are  already  included  ir. 
the  annual  report  of  the  Academy,  Scientific  societies  are  the  con¬ 
necting  link  between  the  general  headquarters  of  Soviet  science, 
which  is  the  Academy,  and  the  mass  of  scientists  v/orking  outside  of 
the  systera  of  its  institutions  and  scattered  all  over  the  country; 
their  activities,  to  a  considerable  degree,  facilitate  a  more  im¬ 
proved  planning  and  coordination  of  science.  The  Geographic  SociG-tr,- 
of  the  USSR  had  its  regular  congress  in  the  begiruring  of  February 
Kiev;  it  was  attended  by  many  individuals  and  was  characterized  by 
enthusiastic  participation.  The  Congress  of  the  All-Union  Ento¬ 
mological  Society  v/as  recently  held  in  Leningrad  and  concidod  with 
the  100th  anniversary  of  the  activity  of  this  society.  Such  con¬ 
gresses  attract  society  members  from  the  most  distant  places, 

351,  Comforting  impressions  were  obtained  during  lay  visits 
to  the  Institutes  of  Zoology  and  Parasitology  of  the  Academy  of 
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Sciences  Kazakh  SSR  in  Aim  Ata  and  the  Acadeny  of  Sciences  Tadzhik 
SSR  in  Stalinabad, 

352,  The  section  on  parasitolopy  of  the  Alma-Ata  institute 
has  an  out-of-tovni  area  rhich  is  rrell  equipped  and  v/hich  has  an 
u'lprocedonted  nursery  for  experimental  animals.  Here  you  vdll  find 
v.'ulvos,  fexes,  doer,  tear  cubs,  smller  animals  and  many  wild  birds- 
not  to  mention  farm  animals, 

353®  The  Institute  of  Zoology  and  Parasitology  of  the  Academy 
of  Sciences  Tadzhik  SSR  also  received  an  out-of-town  base  ;dth  good 
quarters, 

354.  I  v/ould  like  to  express  the  desire  that  our  "old”  in¬ 
stitutes,  po.rticularly  the  Zoological  Institute  with  its  museum,  bo 
improved,  particularly  in  regards  to  spaco,  equipment,  etc,,  so  that 
it  would  conform  with  contemporary  requirements  and  contemporary 
science,  corresponding  tc  their  scientific  and  scientific— propa— 
gandistic  problems. 


RESOLUTIONS  OF  THE  GENERjvL  f.ffiETING 

355o  On  the  bo.sis  of  the  report  of  the  acting  chief  scienti¬ 
fic  secretary  of  the  Academy  of  Sciences  USSR,  corresponding  member 
AS  USSR,  Ye,  K,  Fedorov,  and  the  subsequent  discussions,  the  Gcncrol 
meeting  made  the  following  resolutions, 

356,  "The  report  year  was  the  most  important  historical  boun¬ 
dary  in  the  life  of  our  coiintry,  stepping  forv/ard  into  a  now  period 
of  its  development  -  the  period  of  the  extensive  building  of  couimu 
nism. 


357,  "Soviet  science  has  expanded  in  the  past  year  under  the 
banner  of  the  historical  decisions  of  the  XXI  Congress  CPSU  which 
projected  a  grandiose  program  for  building  communism^  in  the  USSR, 

358,  "The  year  1959  was  marked  by  great  successes  of  Soviet 
science  and  technology.  By  virtue  of  the  flight  of  three  cosmic 
rockets,  new  brilli.ant  results  have  been  attained  in  the  under¬ 
standing  of  the  Universe, 

359,  "Guided  by  the  decisions  of  the  XXI  Congress  CPSU,  the 
Academy  of  Sciences  USSR,  in  the  report  year,  concentrated  its 
forces,  first  of  all,  on  the  organization  and  realization  of  scien¬ 
tific  activity  as  indicated  in  ’Osnovnyye  napravleiiiya  nauchnykh 
issledovaniy  na  1959-1965  gg. f/lhe  Basic  Directions  of  Scientific 
Research  for  1959—196^,  on  the  development  of  problonatics  arising 
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from  those  directions,  on  the  rebuilding  of  the  activities  of  the 
academic  institutions  and  improving  the  structure  of  the  Acadeiny  in 
accordance  with  the  missions  assigned  to  Soviet  science  by  the  party^ 

360,  ”*\n  important  meaning  for  the  development  of  biological 

science  was  contained  in  the  decisions  of  the  Plenums  of  the  Con~ 
tral  Connittee  CPSU  on  the  further  development  of  agriculture.  They 
were  the  bases  for  the  reorganisation  of  the  work  of  the  Department 
of  Biological  Sciences,  conducted  in  1959,  in  the  direction  of 
solving  the  more  vital  theoretical  problems  and  sinultanoously  for 
a  closer  liaison  between  the  academic  scientific  institutions  of 
the  biological  area  and  the  practical  side  of  agriculture  and  medi¬ 
cine  , 


361,  "The  June  Plenum  of  the  Central  Connittee  CPSU  placed 
before  tho  Academy  of  Sciences  USSR,  as  the  nest  important  problem, 
the  further  creative  expansion  of  science  and  technology  in  an  un¬ 
broken  tie  vjith  tho  practice  of  communist  construction.  Its  de¬ 
cisions  on  the  moasiu'es  for  expediting  technological  progress  per— 
rait-ced  the  establislimeat  of  a  course  of  further  expansion  of 
scientific  research  by  the  Acadengr  of  Sciences  in  this  direction, 

362,  "The  resolutions  of  the  9  January  I960  Central  Conmittoo 
CPSU  ’Ozadnehakh  partiynoy  propagandy  v  sevremennykh  usloviyakli* 

/On  the  Problems  of  Party  Propaganda  Under  Modern  Condition^  con- 
■cain  new  important  problens  for  tho  workers  in  the  social  sciences, 
the  solution  of  v/hich  riust  fall  within  the  basic  activities  of  tne 
hiimanitarian  institutes  of  the  Academy  of  Sciences  USSR, 

363,  "In  noting  the  major  achievements  of  Soviet  science,  the 
General  Mooting  of  the  Academy  of  Sciences  USSR  considers  that  in 

a  number  of  scientific  research  fields,  there  is  still  a  noncon¬ 
formity  between  the  growing  problens,  advanced  by  tho  requirements 
of  the  country  in  the  epoch  of  extensive  building  of  comniuiism,  and 
the  attained  level  of  scientific  work.  Therefore,  a  further  ener*- 
getic  effort  to  raise  the  scientific  research  levels  is  neccssaryo 

364,  "The  General  Meeting  of  tho  Academy  of  Sciences  USSR  de¬ 
crees; 

365,  1,  To  approve  tho  report  of  the  Acadarn^’-  of  Sciences  USSh. 
on  the  1959  activities,  having  charged  the  Presidium  of  the  Academy 
to  append,  after  final  editing,  the  additional  remarks  made  during 
the  discussions  to  the  v/ritten  text  of  the  report, 

366,  2,  To  approve  the  activity  of  the  Presidium  of  the  Aca¬ 
demy  and  to  suggest  that  it  considers  in  its  practical  work,  the 
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criticisns  of  the  General  meeting  directed  to  thu  Presidium  and 
to  the  Academy’s  institutions,” 


367,  On  the  basis  of  secret  ballotin.j‘,  in  accordance  with  the 
corresponding  points  in  the  Regulations  of  the  Academy  of  Sciences 
USSR,  the  General  neoting  has  accepted  the  following  decrees, 

368,  .icademician  ivl.  V.  Keldysh  is  elected  vice  presiaent  of 
the  Academy  of  Sciences  USSR, 

369,  Academicians-secretaries,  elected  by  the  deparLrents  of 
tiic  Academy  of  Sciences  USSR,  are  approved: 

Departuent  of  Physiconathematical  Sciences  — *  Academician 
L.  i».,  Artsimovich, 

Departraent  of  Chemical  Sciences  —  Academician  N,  N,  Semenov, 

Department  of  Geological-Geographical  Sciences  — -  Academician 
D,  I,  Shcherbakov, 

Peportnent  of  Technical  Sciences  —  Academician  A,  A,  Blagoiu*a 

Department  of  Literature  and  Language  —  Academician  V,  V, 
Vinogradov, 

370,  Elected  as  members  of  the  Presidium  of  the  «cademy  of 
Sciences  USSR:  Academician  V.  u.  Ambartsumyan,  Academician  a,  P, 
Aleksandrov,  Academician  A,  Ye,  ,\rbuzov,  Academician  M.  M,  Dubinin. 
Academician  P.  L,  Kapitsa,  Academician  M,  P,  Kostenko,  Academician 
A.  L,  Kursanov,  Academician  N.  I,  Muskhclishvili,  Academician  A,  V, 
Palladin,  Academician  I.  G,  Petrovskiy,  Academician  K,  I,  SatpayeVo 

371,  The  General  meeting  confirmed  as  directors  of  the  scion 
tiflc  institutions  of  the  Academy  both  those  elected  by  the  depart- 
..lonts  for  a  new  term  and  those  elected  for  the  first  time, 

372,  Confirmed  as  directors  in  accordance  with  the  rcsoluticn 
of  the  Meeting: 

For  the  Department  of  Chemical  Sciences: 

Institute  of  Gccchcmistry  and  Analytical  Chemistry  imeni  V.  I . 
Vernadskiy  —  Academician  /i,  P.  Vinog'radov, 

Institute  of  Chemical  Physics  —  Academician  N.  d,  Semenov, 

Institute  of  Physical  Chemistry  —  Academician  V,  I,  Spitsyn, 

Institute  of  General  and  Inorganic  Chemistry  imeni  N,  S, 
Kwrnc.kov  —  Academician  I.  I,  Chernyayev, 

Hydrochcmical  Institute  —  corresponding  mombor  AS  USSR  — -  C, 
A,  Alc'kin, 

Radium  Institute  imeni  V,  G,  Khlopin  —  corresponding  member 
uS  USSR  V,  M.  Vdovenko, 

Institute  of  the  Chemistry  of  Natural  Compounds  —  Academician 
■’L  Sh-’g-afin; 
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For  tho  Dopartnent  of  Geological-Goographical  Sciences: 

Institute  of  Oceanology  —  Doctor  of  Geographical  Sciences 
V,  G.  Kort, 

Laboratory  of  Coal  Geology  —  Doctor  of  Geological— l.Enoralogical 
Sciuncos  V,  V,  Uokrinskiyj 
For  the  Dopartnent  of  Biological  Sciences: 

Institute  of  Genetics  —  Academician  T.  D,  Lysenko, 

Institute  of  Mcrobiology  —  corresponding  nenber  AS  USSR  A,  A 
Imshenetskiy, 

Sevastopol  Biological  Station  ineni  A.  0.  Kovalevskiy  —  Doctor 
of  Biological  Sciences  V,  A,  Vodyanitskiy, 

Laboratory  of  Forest  Studies  —  Academician  V,  N,  Sukachov, 
Institute  of  Radiation  and  Physico-Chemical  Biology  —  Aca.de- 
nician  V,  A,  Engel 'gardt, 

Institute  of  Physiology  ineni  I.  P.  Pavlov  —  corresponding 
nenber  AS  USSR  V.  N.  Chernigovskiy, 

Institute  of  Forestry  and  Forest  Chemistry  —  Doctor  of  Agri¬ 
cultural  Sciences  I,  S,  flelekhov. 

Institute  of  tho  Higher  Nervous  Activity  —  Doctor  of  Biological 
Sciences  V,  S,  Rusinov, 

Institute  of  Cytology  —  Doctor  of  Biological  Sciences  A,  S. 
Troshin, 

Institute  cf  Biolo  :ical  Physics  —  Doctor  of  Biological  Sci¬ 
ences  G,  M,  Frank} 

For  the  Department  of  Technical  Sciences: 

Institute  cf  Electroraechanics  ■—  Academician  M,  P,  Kostenko^ 
Po'.7or  Engineering  Institute  imeni  G,  M,  Krzhizhanovskiy  — 
corresponding  member  AS  USSR  G,  N.  Kruzhilin} 

For  the  Department  of  Historical!  Sciences: 

Institute  of  Oriental  Studies  —  corresponding  member  AS  USSR 
3,  G,  Gafurov, 

r/Iuseun  of  the  History  cf  Religion  and  Atheism  —  Doctor  of 
Historical  Sciences  S,  I,  Kcvalev, 

Institute  on  African  Studies  —  Doctor  of  Historical  Sciences 
I,  I,  Potekhin, 

Institute  of  Sinology  —  Doctor  of  Historical  Sciences  S,  L, 
Tikhvinskiy, 

Institute  of  Slavonic  Studies  —  Candidate  of  Historical  Science 
I.  I,  Udal*tsov} 

For  the  Department  of  Economic,  Philosophical,  and  Legal  Sciences: 

Institute  of  V.'orld  Economics  and  International  Relations  — 
corros^.onding  member  AS  USSR  A,  A,  Arzumanyan, 

Institute  of  Economics  -—  Doctor  of  Economic  Sciences  K,  N, 
Plotnikov; 

For  the  Department  of  Literature  and  Language: 

Institute  of  World  Literature  ineni  A,  H,  Gorikiy  — -  Doctor  of 
'^hilol''.;-;is  .1  Sciences  T.  X.  /••liainov. 
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Institute  of  Russian  Literature  (Pushkin  House)  —  Doctor  of 
Philolotiical  Sciences  S.  Bushiiiin; 

For  the  Siberian  Department; 

Institute  of  Geofi*raphy  of  the  Siberian  Department  —  corres- 
poniin^  member  AS  USSR  V.  E.  Sochava, 

Confirmed  as  Chairman  of  the  Presidium  of  tho  Bashkir  iiffiliate 
of  the  Acaueny  of  Sciences  USSR:  Doctor  of  Chemical  Sciences  Ro  D- 
Obolentsev. 

373.  The  General  meeting  confirmed  as  directors; 

Doctor  of  Technical  Sciences  A.  I,  fJikhaylov  for  the  All-Union 
Institute  of  Scientific  and  Teclinological  Information  of  the  State 
Scientific-Technical  Committee  of  the  Council  of  Mnisters  USSR  and 
tho  Acaaeny  of  Sciences  USSR. 

Doctor  of  Chemical  Sciences  N.  A,  Figurevskiy  for  the  Institute 
of  the  History  of  Natural  Sciences  and  Engineering  of  the  Academy  cf 
Sciences  USSR, 


QUANTUM  K/iDIOPHYSICS 

(Speech  of  Doctor  of  Physicomathcmatical  Sciences  N.  G, 

fcsov  and  Doctor  of  Physicomathenatical  Sciences  A,  K, 

Prokhorov) 

374,  All  of  us  are  witnesses  of  the  extremely  vigorous  develop-- 
y.iont  of  radio  engineering  and  electronics.  Radio,  television,  radar, 
radio  navigation,  remote  control,  electronic  computers,  and  many 
othjr  thiiigs  which  have  been  able  to  enter  firmly  into  our  life  and 
customs  visibly  demonstrate  the  po^/er  of  contemporary  radio  enginee-  ...  . 

375,  At  first  glance,  it  might  seen  that  there  are  no  limits 
to  the  possibilities  of  electronics  and  that  it  is  possible,  for  ox- 
ample,  to  develop  receivers  which  could  pick  up  even  the  weakest 
signals.  But  .actually,  this  is  not  so.  In  each  radio  tube,  in  each 
v/ire,  because  of  the  chaotic  thermal  movement  of  electrons,  random 
current  oscillations  dovelop  which  cause,  what  radio  engineers  cal], 
sot  "noise"  in  the  radio  receiver.  And  if  the  signal  arriving  at 
the  receiver  input  is  weaker  tlian  this  noise,  then  roi-ardlcss  of  hea 
we  amplify  this  signal  or  how  many  tubes  we  use,  the  noise  \;ill  be 
amplified  together  wdth  the  signal  and  the  signal  will  be  drowned  in 
the  noise.  This  phenomenon  has  greatly  limited  the  possibilities  of 
radio  engineering, 

376,  Each  of  us  who  has  ever  used  a  radio  receiver  came  against 
still  another  difficulty;  the  received  stations  would  "creep"  one 

on  top  of  another.  Such  interferences  created  close  to  tho  operating 
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stations  nay  be  the  resxilt  of  the  transnittor • s  having  an  insuf¬ 
ficiently  high  stability  and  it  "enters”  into  another *s  frequency 
band*  tony  radio  ongineering  problens  require  the  use  of  oscillators 
liaving  high  frequency  stability.  For  exajuple,  the  exact  calculation 
of  distances  through  the  use  of  radio  range  finders  is  inpossiblo 
T/ithout  high-stability  oscillators* 

377,  Just  recently  ;ve  have  seen  with  our  own  eyes  the  v/icle 
introduction  of  seniconductor  devices,  Seniconductors  have  permittev:. 
the  solution  of  a  nunber  of  important  problens.  However,  the  connc:; 
semiconductor  devices  did  not  overcome  the  above-nentioned  diffi¬ 
culties,  To  decrease  thermal  noises,  the  value  of  v/hich  is  pro¬ 
portional  to  temperature,  it  was  necessary  to  "cool"  the  receivers ^ 
But  neither  electron  tubes  nor  semiconductor  devices  could  operate 

at  lov/  temperatures, 

378,  Great  difficulties  also  arose  in  the  development  of  fre¬ 
quency-stable  oscillators,  since  the  stability  of  the  best  quartz 
oscillators  did  not  satisfy  technology, 

379,  Several  years  ago,  new  mothods  were  discovered  in  radio 
engineering  which  open  vast  possibilities  for  the  amplification  of 
extremely  weak  signals  and  the  generation  of  exceptionally  stable 
radio  wave  frequencies.  For  this  purpose,  it  was  necessary  to  intco- 
duce  the  concepts  of  quantum  radio  emission  into  radio  engineering, 

380a  As  we  know,  light  and  all  electromagnetic  oscillations 
in  general  are  absorbed  and  emitted  by  quanta.  The  value  of  a 
quantum  is  equal  to  hv,  where  h  is  the  Planck  constant  and  v  is  the 
emission  frequency.  All  spectroscopy,  atomic  and  nuclear  physics, 
as  vrcll  as  chemistry,  are  based  on  the  concepts  of  quanta,  but  in 
radio  engineering  quantum  concepts  have,  for  a  long  tine  found  no 
application.  This  is  explained,  first  of  all,  by  the  fact  that  in 
the  majority  of  processes  which  are  examined  in  radio  engineering 
there  is  usually  involved  a  very  significant  nunber  of  quanta  of  a:: 
olGctronagnetic  field,  as  a  result  of  which  these  processes  are  well 
described  by  classical  averaged  valves  and,  for  practical  purposes-, 
do  not  involve  elementary  cases  of  interaction  of  the  individual 
quanta  with  the  individual  atoms, 

381,  Only  since  the  1940 *s  in  conjunction  vdth  the  development 
of  a  new  branch  of  physics  —  radiospectroscopy,  v/hich  studies  the 
spectra  of  various  substances  in  the  radio  frequency  waveband  —  has 
there  begun  a  utilization  of  quantum  mechanics;  the  theory  of  the 
spectra  of  gaseous,  liquid,  and  solid  matter,  the  theory  of  re¬ 
laxation  processes  in  such  aatter,  as  well  as  the  theory  of  the 
interaction  of  field  quanta  with  natter  (the  effect  of  saturation, 
spontaneous  emissions),  and  others  are  receiving  their  further  evo¬ 
lution  . 
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3B2,  New  and  important  phenomena  were  discovered  in  the  1940 ’s: 
nuclear  magnetic  resonance  and  electron  resonance,  Rr.dio-spectros— 
copy  of  gases  received  wide  development,  a  series  of  now  effective 
methods  were  suggested  for  the  study  of  radio-frequency  spectra,  for 
example,  resonance  methods  in  atonic  and  molecular  beams,  etc, 

383c  In  1951-1952,  as  a  result  of  the  analysis  of  the  processes 
of  interaction  of  the  quanta  of  nn  electromagnetic  field  with  matte:'  > 
it  was  shown  that  there  existed  the  principal  possibility  of  em¬ 
ploying  quanta  systems  for  the  generation  and  amplification  of  elect:' 
mcgnotic  waves  (Physics  Institute  ineni  P,  N,  Lebedev  of  the  Aca.demy 
of  Sciences  USSR,  Columbia  University,  USA),  The  first  quantum  os¬ 
cillators  \iere  developed  in  1954-1955  —  molecular  oscillators  with 
•a  beam  of  ammonia  molecules  (Physics  Institute  ineni  P,  N,  Lebedev, 
Columbia  University),  In  1954)  n  bean  of  cesium  atoms  was  used  for 
the  development  of  an  atonic  frequency  standard  (Harvard  University 
in  the  USil,  National  Physics  Laboratory  in  England),  That  sane  yerr  , 
semiconductor  parametric  amplifiers  v;ere  proposed  (Physics  Institute 
ineni  P,  N.  Lebedev),  In  ] 957-1958,  quantum,  so  called  paramagnetic, 
amplifiers  wore  developed  which  use  the  spectral  lines  of  electron 
paramagnetic  resonance  (Physics  Institute  ineni  P,  N,  Lebedev,  Har¬ 
vard  University,  the  "Bell  System"  company  in  the  USA),  Finally,  in 
1958-1959,  parametric  amplifiers  wore  developed  (Institute  of  Hr die 
Er.ginecring  and  Electronics  of  the  Academy  of  Sciences  USSR,  "Bell 
vSj  stem" ) , 

384,  The  enujoerated  works  served  as  the  basis  for  a  new  field, 
arising  at  the  jxonction  of  radio  engineering  and  physics,  a  field 
which  makes  considerable  use  of  the  methods  of  quantum  mechanics  and 
v/hich  has  received,  at  the  present  tine,  the  name  of  quantum  radio- 
■ohysics, 

385,  At  the  basis  of  operation  of  molecular  oscillators  and 
paramagnetic  amplifiers  lies  the  induced  emission  of  excited  quantum 
sj^stens.  The  effect  of  induced  emission  vas  discovered  by  A,  Ein¬ 
stein  in  1917  in  connection  v/ith  the  study  of  the  equilibrium  between 
a  quantum  system  having  discrete  energy  levels,  and  the  radiation 
field. 


386,  Let  us  examine  the  quantum  system  v/ith  tvro  energy  levels 
(figure  l).  During  interaction  vdth  the  external  electromagnetic 
field,  it  can  absorb  and  emit  quanta  of  energy.  Let  the  particle 
be  initially  located  at  the  lower  energy  level.  Under  the  influence 
of  an  external  electromagnetic  field,  it  may  absorb  the  field  qua:i— 
turn  and  move  to  the  higher  energy  level.  Such  a  process  is  related 
tc  a  decrease  in  field  energy  anci  is  called  resonance  absorption. 
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387,  A  particle  found  at  the  higher  energy  level  may  euit  a 
quanta  and  move  to  the  loner  energy  level  under  the  influence  of  an 
external  electromagnetic  field,  Thi.s  process  is  related  to  an  in¬ 
crease  in  field  energy  and  is  called  induced  emission, 

388,  The  probability  of  both  processes  is  identical  and  pro¬ 
portional  to  the  density  of  the  energy  field.  Thus,  with  an  inter¬ 
action  of  the  particle  with  the  external  field,  the  particle  will 
be  continuously  changing  from  one  level  to  the  other,  omitting  and 
absorbing  quanta, 

389,  In  addition  to  resonance  absorption  and  induced  emission, 
there  is  one  other  process  —  so-called  spontaneous  emission.  Es¬ 
sentially,  this  is  explained  by  the  fact  that  the  particle  can  not 
exist  for  an  infinitely  long  time  at  the  upper  (excited)  level  and 
spontaneously  moves  to  the  lower  level  with  an  omission  of  quantao 
This  process  continues  in  the  absence  of  quanta  in  the  external 
field.  Spontaneous  emission  explains  the  glov;  of  heated  bodies, 
luminescence,  etc, 

390,  As  a  result  of  the  presence  of  the  three  processes  — 
induced  emission,  resonance  absorption  and  spontaneous  omission  — • 
an  oqviilibriun  ocews  between  the  molecules  and  the  quanta  of  the 
field, 

391,  Let  the  gas  of  tenperatui-e  T,  having  two  insulated  ener¬ 
gy  levels,  be  confined  to  a  cavity  v/ith  edrrored  mils  for  roflecti  . 
of  emission,  also  having  a  temperature  T,  Under  the  influence  of 
thermal  motion,  the  molecules  will  strike  each  other  c.nd  the  walls 
of  the  vessel,  vvhich  will  result  in  a  specific  distribution  of 
molecules  according  to  energy  levels  which  is  described  by  the 
Boltzmann  equation; 

w^-'-  e  - 

in  which  is  the  number  of  molecules  at  the  i  level,  Ei  is  the 
energy  of  the  level,  k  is  the  Boltzmann  constant,  T  is  the  absolute 
temporatvire, 

392,  The  heated  walls  which  enclose  the  gas  emit  quanta,  as 
a  result  of  which  a  certain  amo\mt  of  quanta  are  in  the  vessel  and 
their  quantity  is  determined  by  the  temperature  of  the  walls,  Theso 
quanta  will  interact  with  the  molecular  system  resulting  in  induced 
omission  and  resonance  absorption.  However,  if  the  tomperaturo  of 
the  gas  and  tho  temperature  of  the  vessel  are  the  same,  the  number 
of  absorbed  quanta  will  be  equal  to  the  niimber  of  emittod  quanta  and 
a  dynamic  equilibrium  takes  place  bet;/een  the  molecules  and  tho 
emission. 


393#  Thus,  in  accordance  vrith  the  Boltznann  fcrraula,  for  each 
tenporature  value  there  is  a.  corresponding  specific  distribution 
of  muleculos  according  to  energy  levels;  fvirtherreorG,  there  vdll  b 
less  particles  at  the  higher  energy  level  than  at  the  lov/er  once 
The  difference  in  the  number  of  molecules  at  adjacent  levels  depend- 
upon  the  difference  in  energy  of  these  levels  and  upon  the  temperatur 
?cr  ’vavGs  in  the  centimeter  band,  the  difference  in  the  number  of 
molecules  at  the  levels  is  very  small  and  is  only  l/lOOO  part  of  the 
nurabor  of  particles  existing  at  the  level „ 

394o  If  external  radiation  is  passed  through  the  molecular 
system,  then  it  vdll  interact  with  the  molecules,  causing  resonance 
absorption  and  induced  emission;  and,  as  a  result  of  the  fact  that 
the  higher  energy  level  vdll  have  less  particles  than  the  lov/er  one, 
resonance  absorption  vdll  prevail  over  the  induced  emissions,  i.eo., 
the  system,  which  is  in  thermodynamic  cquilibrivin,  will  absorb  the 
external  omissions  falling  into  it.  Collisions  between  nolocules 
will  restore  the  distribution  of  molecules,  disrupted  by  the  cmissic:-. 
according  to  energy  levels;  in  addition,  the  field  energy  will 
practically  completely  change  to  a  thermal  motion  of  the  molccu!b  s 
ar.d  increase  the  temperature  of  the  gas# 

395 r  If  the  average  time  betv/een  changes  of  nolocules  from 
ine  level  to  the  ether  xinder  the  influence  of  the  external  field  is 
greater  than  the  average  time  between  the  stidkings  of  moDeculos 
(weak  externa?,  field),  then  the  thermal  equilibrium  in  the  mclccular 
sj'stcm  is  not  strongly  disturbed.  Also,  the  number  of  quanta 
■absorbed  b.v  the  system  will  be  proportional  to  the  pov/or  of  the 
field.  And  if  the  average  tine  for  the  transfer  of  the  molecules 
from  one  level  to  another  is  less  than  the  average  time  betv/een 
collisions  of  the  molecules  (strong  external  field),  then  a  con¬ 
siderable  'dsruption  of  the  thermal  equilibrium  and  a  further  in¬ 
crease  in  the  field  energy  occurs,  beginning  from  a  certain  limit, 
without  an  incre  o  energy  absorption.  This  effect  has  received 
the  name  .of  sate  effect.  At  a  strong  saturation  (that  is, 

with  a  sufficicnL  igh  field  amplitude)  the  number  of  molecules 
at  the  upper  and  lov/er  levels  becomes  identical,  while  the  number 
of  absorbed  quanta  is  detorrained  by  the  number  of  mcloculo  ccllisicn,: 
ar.vd  does  not  depend  upon  the  external  field, 

396,  Induced  emissions  practically  play  no  role  in  the  opti¬ 
cal  and  infrared  frequency  bands,  since  the  omission  sources  which 
v-xist  in  these  bands  give  a  comparatively  low  number  of  quanta  .and 
the  interaction  of  molecular  systems  is  alwa.ys  rather  weak  horec 
Fcr  the  radio  frequency  band,  in  which  very  powerful  monochromatic 
erdssion  sources  exist,  the  saturation  effect  is  very  easily  achieve' 

’  •e  v;ill  shov7  that  an  emission  pov’cr  of  1  microvolt  at  a  wave  length 
of  1  cm,  corresponds  to  the  radiation  from  a  1  cm^  surface  of  a 
black  body  heated  to  a  +emperatnre  of  lO^^  degrees. 
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397.  So  that  the  quantun  system  nay  strengthen  the  quanta 
Tailing  upon  it,  it  is  necessary  to  disturb  the  thermal  equilibrium, 
where  upon  at  a  higher  energy  level  a  greater  nixnbor  of  molecules 
are  founci  than  at  a  lower  energy  level.  In  such  systors,  induced 
emissions  vdll  prevail  over  resonance  absorption,  and  the  emission 
intensity  vdll  begin  to  increase  in  passing  through  the  system, 

39B,  Formally,  quanta  systems  having  more  molecules  on  the 
upper  level  than  on  the  lower,  may  be  described  by  a  negative 
boraperature.  Actually,  If  in  the  Bol’tsmon  fcroula 

wo  consider  the  value  of  T  as  negative,  then  the  number  of  particles 
will  be  increased  with  an  increase  in  energy,  i,e,,  there  will  be 
more  particles  at  the  higher  energy  levels  than  at  the  lower# 

399,  The  condition  of  a  system  with  a  negative  temperature  is 
instable;  it  will  be  disturbed  by  both  molecule  collisions  and  by 
interaction  with  emissions, 

400,  In  the  event  of  on  absence  of  interaction  betv;een  the 
l^articles  and  the  absence  cf  quanta,  the  life  time  of  a  system  with 
negative  temperature  is  deteridned  by  the  tine  of  spontaneous 
-mission  of  molecules  which  strongly  depends  upon  the  emission  fre¬ 
quency,  For  the  centimeter  band,  it  is  10®  seconds,  whereas  for 
zke  optical  band,  the  time  is  10“°  +  10“^®  seconds, 

401,  The  long  life  of  the  excited  particles  in  the  centimeter 
•;avo  band  facilitates  obtaining  systems  vdth  negative  temperatures 
:^n  this  band, 

402,  There  has  now  been  developed  a  number  of  methods  for  ob¬ 
taining  systems  vdth  negative  temperatures  in  the  centimeter  vja-ve 
;^and.  Such  systems  may  intensify  the  electromagnetic  radiation 
v.hich  falls  upon  them  at  the  expense  of  the  quanta  of  induced  emis¬ 
sion,  It  is  necessary  to  mention  that  the  quanta,  emitted  by  a 
negative  temperature  system,  are,  under  induced  emission,  identical 
to  the  falling  qmnta  in  the  sense  of  direction  of  propagation, 
polarization,  and  frequency, 

403,  If  the  quantum  system  is  placed  in  a  cavity  with  radi¬ 
ation-reflecting  walls,  then  such  a  system,  under  certain  conditions, 
may  serve  as  a  generator  cf  electromagnetic  radiation.  Actually,  if 
each  arbitrarily  formed  quantum,  before  it  is  absorbed,  is  able  to 
cause  an  induced  radiation  greater  than  one  quantum  in  the  system., 
then  the  amplitude  of  oscillations  will  grow.  Such  a  system  is  a 
self-oscillating  system  —  a  generator.  In  spite  cf  the  fact  that 
the  levels  between  which  the  negative  temperature  is  obtained  has  a 
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finite  width,  the  electroiaagaetic  oscillations  in  the  molecular 
generator  are  highly  morochror.atic.  This  is  a  result  of  the  fact 
that  induced  radiation  cay  occur  only  at  the  frequency  of  external 
force.  Therefore,  in  a  molecular  generator,  the  oscillations  are 
excited  at  a  frequency  v^hore  the  probability  of  quanta  radiation 
ha.d  a  nayimin  value  —  at  a  frequency  close  to  the  peak  of  the 
spectral  line, 

404,  The  schetaatic  of  a  molecular  generator  using  a  bean  of 
ammonium  aoleciiles  is  depicted  in  figure  2,  The  generator  consists 
of  three  basic  parts; 

405,  1.  A  source  of  the  molecular  bean  which  has  a  rather 
small  volume  and  is  closed  on  one  side  with  a  small  screen.  Inside 
this  space,  a  gas  pressure  of  Inn  Hg  is  maintained.  The  molecules 
which  pass  through  the  small  openings  of  the  grid  without  colliding 
with  it  then  fly  out  into  the  vacuum  space  of  the  generator  in  the 
fern  of  a  molecular  bean, 

406,  2,  The  sorting  system  is  in  the  fern  of  a  cylindrical 
condenser,  the  field  ot'  v/hich  decreases  upon  approaching  the  axis 

of  symmetry.  If  c.  nclecular  bean  is  passed  through  such  a  condenser 
then  the  aoleculcs  which  are  on  the  upper  energy  level  begin  to  rush 
into  the  space  where  the  field  is  a  nininun,  i.e,,  will  be  focused 
around  the  condenser  axis.  The  molecules  which  are  on  the  lower 
energy  level  will  rush  into  the  space  where  the  field  is  naxinun, 
i.e,,  they  will  be  dcfocused.  Therefore,  the  bean  of  molecules 
flying  out  from  the  condenser  close  to  the  axis,  consists  primarily 
of  molecules  found  at  the  upper  level,  i,e,,  they  possesses  a  nega¬ 
tive  temperature, 

407,  3,  The  oscillatory  circuit  is  tuned  to  the  frequency  of 
change  of  molecules  between  levels.  Differing  from  the  oscillatory 
circuits  for  low  frequencies  which  consist  of  condensors  and  self- 
inductance  coils,  the  oscillatory  circuit  for  1  cm  wave  lengths  is 
a  raetallic  cavity  with  excellent  wave-reflecting  Trails,  This  so- 
called  ca.vity  resonator  is  widely  used  in  the  centimeter  wave  band, 

408,  The  molecular  beau,  having  a  negative  temperature,  passes 
into  the  cavity  resonator  inducing  oscillations  in  it  at  the  fre¬ 
quency  of  the  molecular  transfer.  Since  the  molecules  in  the 
molecular  beam  have  practically  no  interaction  between  themselves, 
the  spectral  line  used  in  the  nolGc\ala.r  generator  has  a  very  narro\; 
v.’idth  (1  kilocycle  at  an  oscillation  frequency  of  24,000  megacycles). 
Therefore,  such  a  generator  possesses  very  high  frequency  stability, 

409,  Through  the  comparison  of  the  frequency  of  molecular 
generators,  it  was  determined  that  it  changes  in  one  second  by  not 
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more  than  several  unixs  of  the  thirteenth  decimal  sign,  Hov/ever, 
in  a  lengthy  comparison  of  the  generator  frequencies,  it  vrcis  possi¬ 
ble  to  shov;  the  dependence  of  the  frequency  on  various  factors: 
the  value  of  the  natural  frequoucy  of  the  oscillatory  circviit,  the 
intensity  of  the  molecular  bean,  the  voltage  on  the  sorting  system, 
etc,  A  theory  v/as  developed  v/liich  permits  an  explanation  of  the 
frequency  relationships  noted, 

410,  On  the  basis  of  theory  and  experiments,  the  Physics  In¬ 
stitute  ineni  P,  N,  Lebedev  proposed  a  method  of  timing  generators 
in  which  the  frequencies  of  tv/o  independent  generators  may  be  made 
equal  to  each  other  with  an  accuracy  of  up  to  one  unit  of  a  tenth 
decimal  sign.  This  means  that  if  the  oscillations  of  the  generator 
are  used  as  a  stable  element  ("pendulum")  of  a  clock,  then  the 
error  of  such  a  clock  v/ill  be  not  more  than  1  second  in  300  years 
of  uninterrupted  operation, 

411,  Work  is  being  conducted  towards  further  increasing  the 
stability  of  the  frequency  of  molecular  generators,  Methods  have 
been  developed  in  the  Institute  for  increasing  the  stability  of 
molecular  generator  frequencies  through  the  use  of  beans  In  which 
the  molecules  have  a  low  speed  in  comparison  vdth  thermal  speeds 

at  room  temperature.  Calculations  indicate  that  through  the  use  of 
such  systems  it  is  possible  to  increase  by  10-100  times  the  fre¬ 
quency  stability  of  molecular  generators, 

412,  Together  vdth  the  molecular  generator,  another  device 
for  measuring  frequency  and  time  which  has  received  considerable 
development  is  based  on  quanta  transfers  of  cesium  atoms  —  a.  so— 
Cvallod  cesium  frequency  standard.  As  distinguished  from  a  molecular 
-generator,  it  is  not  a  source  of  radio  oscillations.  Through  the 
use  of  an  atoLuc  bean,  it  is  possible  to  obtain,  in  a  cesium  fre¬ 
quency  standard,  a  very  narrov;  spectral  line  which  is  used  to 
measure  the  frequency  of  a  stable  quartz  oscillator.  The  accuracy 
of  a  clock  utilizing  a  cesium  line  has,  at  the  present  time,  the 
same  accuracy  as  clocks  using  a  molecular  generator, 

413,  Nov/,  generators  nay  be  built  v/hich  will  retain  their 
frequency  over  a  short  period  of  tine  v/ith  a  considerably  higher 
accuracy  than  that  with  which  we  know  how  to  tunc  their  frequency 
to  the  frequency  cf  the  spectral  lino, 

415,  The  problem  of  developing  amplifiers  using  quanta  systems 
vdth  negative  temperatures  is  closely  tied  in  with  the  problem  of 
molecular  generators,  Hov/ever,  if  in  the  case  of  the  generators  v/t 
strive  to  obtain  the  most  stable  possible  frequency,  i,e,,  use 
narrov?  special  lines,  the  amplifiers  must  have  the  widest  possible 
passband.  Therefore,  crystals  vdth  paramagnetic  ions  are  used  as 
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the  Korkiiig  substance  in  nolccular  generators.  By  using  such  cry¬ 
stals  in  an  external  nagnetic  field,  as  was  first  denonstrated  by 
Ye,  K,  Zovoyskiy,  it  is  possible  to  observe  spectral  lines  con¬ 
nected  with  the  spin  reorientation  of  paranagnetic  ions.  These 
lines  have  considerable  width  which  pernits  the  creation  of  a  suf¬ 
ficiently  v;id,c-band  anplifiers.  The  anplifier  frequency  nay  be 
easily  tuned  by  varying  the  voltage  of  the  external  laagnotic  ficldo 

416,  A  schenatic  diagran  of  the  anplifier  is  shown  in  figure  4j 
The  araplifieJ  wave  passes  through  the  nediun  with  a  negative  ten- 
perature  and,  by  virtue  of  the  quanta  of  induced  radiation,  the 

wave  poT/er  is  increased  by  passing  through  the  vrcrking  natter  of  the 
anplifier  (a  ruby).  Auxilliary  radiation,  the  frequency  of  which 
nust  be  greater  than  the  frequency  of  the  anplified  signal,  is  used 
to  obtain  a  negative  temperature  in  paranagnetic  crystals, 

417,  The  action  of  the  atixilliary  radiation  is  explained  in 
figure  5.  In  a  thernodynanic  equilibrium,  the  number  of  ions  de¬ 
creases  with  a  grovrbh  in  their  ^nerpyj  furthermore,  the  difference 
in  the  nunber  of  ions  at  two  different  energy  levels  increases  with 
a  decrease  in  the  temperature  of  the  sample.  At  a  temperatinre 

T  -  0,  all  ions  will  bo  found  on  the  very  lowest  energy  level# 

418,  If  a  sample  having  the  level  arrangeraent  sho’.m  in  fig¬ 
ure  5  is  acted  upon  by  radiation  whose  frequency  causes  a  change 
botv;een  levels  1  and  3,  then  at  a  high  radiation  intensity,  suf¬ 
ficient  to  achieve  a  saturation  effect  between  these  levels  (i.e,, 
the  nvuaber  of  ions  on  1  and  3  become  equal),  then  a  negative 
teraperaturc  may  develop  between  levels  3  and  2  or  between  2  and  1, 

419,  Normally,  the  anoaint  of  amplification  v/hen  passing 
through  a  1  cm  medium  with  negative  temperatures  is  small  and, 
therefore,  to  obtain  amplification,  up  to  100  tines  for  example,  a 
system  nust  be  selected  having  a  length  on  the  order  of  several 
meters,  wiiich  is  for  practical  purposes,  inconvenient^  In  order  to 
decrease  the  dimensions,  use  is  made  of  resonators  or  of  so-called 
delay  systems  in  v;hich  the  group  velocity  of  the  anplified  wave  is 
decelerated  100  tines,  thereby  peruittini;  a  corresponding  decrease 
in  the  dimensions  of  the  system. 

420,  Paramagnetic  anplifiers  raay  operate  at  liquid  helium 
temperatures  (T=4.2°  K), 

421,  The  noises  in  molecular  amplifiers  operating  at  sxifficiend 
low  temperatures  are  explained  by  the  spontaneous  emissions  of  ex¬ 
cited  ions.  The  noise  tomperaturo  of  spontaneous  emission  is  deter— 
mined  by  the  frequency  of  the  amplified  signal  and,  for  waves  in  the 
centimeter  band,  it  is  several  degrees  Kelvin, 
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422,  Centimeter  bend  receivers  hc.ve  a  noise  temperat\ire  of 
several  thousand  der^rees,  i,e,,  the  use  of  molecular  amplifiers, 
in  principle,  permits  a  rain  of  1000  tines.  In  practice,  however, 
this  yain  is  considerably  less,  since  we  must  take  into  acco\ant 
the  presence  o.ntenna  noises,  atmospheric  emissions.  Galactic  noises,, 
etc. 


423,  Tof^ether  with  molecular  amplifiers,  there  have  recently 
been  developed  so-called  parametric  amplifiers  in  which  the  ''nega¬ 
tive  losses"  in  the  oscillatory  circuit  occur  as  a  result  of  the 
.Modulations  of  the  parameters  of  this  circuit  by  an  external  force 
at  a  frequency  which  differs  from  the  frequency  of  the  amplified 
eignal.  As  a  noduliiting  element,  parametric  amplifiers  use  either 
the  capacitance  of  semiconductor  diodes  or  inductance  with  special 
.Territo  crystals.  These  amplifiers  also  peri.iit  a  considerable  gain 
tn  sensitivity  in  the  decimeter  and  centimeter  wave  bands, 

424,  A  step-by-step  examination  of  the  action  of  parametric 
araplifiers  also  requires  the  application  cf  the  lav.'s  of  quantum 

■echanics.  This  refers,  for  example,  to  the  examination  of  spoci- 
-ic  spontaneous  emission  of  noises  which  are  inherent  in  paramutric 
.nplifiers, 

425,  Thus,  the  development  of  quantum  radiophysics  permitted 

■ho  solution  of  two  extremely  important  problems  in  radio  engineering, 
^o  substantially  increase  the  frequency  stability  cf  generators  and 
strongly  increase  the  sensitivity  of  receivers  in  the  centimeter  and 
decimeter  wave  bands. 

426,  It  is  necessary  to  emphasize  once  more  that  the  achieve— 
T.eiits  of  ouantum  radiophysics  are  closely  related  to  achiovoraents 

' n  radiospectroscopy,  v/hich  has  served  as  a  dependable  foundation 
dor  tno  evolution  of  this  nev.'  branch  of  science, 

4^7,  At  the  present  time,  work  is  under  way  on  the  use  of  in— 
.ucod  radi.ation  of  quanta  systems  with  negative  temperatures  for 
,he  generation  and  amplification  of  subnillimoter  and  infrared  radio 
oaves , 


428,  To  obtain  systems  with  negative  temperatures,  in  this 
ease  one  can  also  use  molecule  sorting  by  means  of  deflecting  the 
r.olecular  beans  into  nonhomogeneous  constant  electrical  and  mag— 
i'.etic  fields  or  by  acting  on  quanta  systems  with  auxilliary  radi- 
■ation. 


429,  To  obtain  conditions  with  negative  temperatures  through 
:he  use  of  auxilliary  radiation  in  the  infrared  rang^e,  nenochronatic 
anission  sources  are  required  in  a  higher  frequency  band,  providing 
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considerable  power  in  a  narrow  frequency  interval.  Thus  far,  there 
are  no  sources  like  this.  Although  noleciolar  sorting  in  beans  is 
possible  in  a  nunber  of  instances,  as  a  result  of  the  low  concon~ 
tration  of  noleciiles  here  one  can  expect  comparatively  low  powers , 
Therefore,  it  is  necessary  to  search  for  new  methods  of  achieving 
negative  temperatures  in  such  q’oanta  systems  where,  with  a  consider¬ 
able  concentration  of  particles,  it  will  be  possible  to  obtain  com¬ 
paratively  narrow  spectral  lines.  In  this  connection,  great  interes 
is  exhibited  in  the  study  of  the  infrared  spectra  of  various  single 
crystals.  In  particular,  in  the  past  few;  years,  a  detailed  study 
v/o.s  made  of  the  spectra  of  various  semiconductor  crystals, 

430,  In  semiconductor  crystals  at  low  temperatures  it  is 
possible  tu  obtain  svifficiently  intensive  and  comparatively  narrow 
spectral  lines,  caused  by  electron  transfers.  Recently,  methods 
uero  suggested  by  the  Physics  Institute  imeni  P.  N,  Lebedev  for  ob¬ 
taining  negative  temperatures  in  semiccnductcr  systems,  Experi¬ 
mental  research  has  now  begun  on  the  possibilities  of  obtaining 
negative  temperatures  in  semiconductors, 

431*  On  a  level  with  the  work  on  the  development  of  ampli¬ 
fiers  and  generators  in  the  infrared  zone,  research  is  being  con¬ 
ducted  in  the  subnillimetor  vnve  band, 

432,  In  conclusion,  we  w/ill  pause  briefly  on  those  problems 
which  may  be  presented  and  solved  in  connection  with  the  develop¬ 
ment  of  quantum  radiophysics, 

433 a  The  current  development  of  receivers  utilizing  molecular 
amplifiers  v;ill  permit,  under  winter  conditions  anci  with  good 
antennas,  a  gain  in  sensitivity  in  comparison  \7itli  ordinary  re¬ 
ceivers  of  up  to  100  times.  This  gain  will  be  even  more  signifi¬ 
cant  if  it  will  be  possible  to  extend  the  antennas  beyond  the 
limits  of  the  earth’s  atmosphere  (for  example,  to  locate  them  in 
an  artificial  Earth  satellite).  Such  a  significant  increase  in 
sensitivity  opens  vast  possibilities  for  radar,  radio  novigation, 
cosmic  comnvinication,  and  in  a  number  of  other  fields  of  technologya 

434o  The  use  of  molecular  amplifiers  in  radioastronomy  greatly 
increases  tho  limits  of  the  Universe  available  for  observation 
through  the  use  of  raJiotelescopes,  Particularly  interesting  is 
tho  use  of  molecular  amplifiers  for  observing  emission  lines  of 
metagalactic  hydrogen,  lying  in  a  range  of  21  cm,  with  the  aim  of 
studying  the  red  displacement  of  this  spectral  line, 

435,  The  increase  in  the  sensitivity  of  radio  telescopos  has 
permitted  tho  development  of  activities  on  tho  detection  of  the 
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emissions  of  various  chemical  compounds  and  radicals  which  may  be 
found  in  minute  quantities  in  cosmic  space, 

436,  The  high  acc\iracy  of  the  molecular  and  atomic  clocks 
permits  a  significant  increase  in  the  accuracy  of  radar  and  radio 
navigational  instruments,  including  those  which  will  be  used  in 
inter-planetary  navigation.  New  courses  of  study  of  the  ionosphere 
arc  being  opened, 

437 o  Due  to  the  high  accuracy  of  molecular  and  atomic  fre¬ 
quency  standards,  possibilities  have  arisen  for  a  completely  new 
approach  to  the  problem  of  studying  the  motion  of  heavenly  bodies, 
since  astronomers  have  now  obtained  clocks  whose  movement  is  not 
connected  v/ith  this  motion.  As  a  result,  it  has  nov;  become  possi¬ 
ble  to  detect  and  begin  the  study  of  the  irregularity  in  the  Earth -s 
rotation,  Work  has  begixn  on  the  comparison  of  the  "astronomical" 
blocks  v;ith  the  "atomic”  and  "molecular"  ones, 

438,  The  high  relative  frequency  stability  of  molecular  gen¬ 
erators  permits  the  initiation  of  an  experimental  verification  of 
the  conclusions  of  the  general  theory  of  relativity  on  the  relation- 
ship  of  the  speed  of  a  clock  to  the  gravitational  potential.  If, 
x^'or  the  verification  of  the  theory  of  relativity,  an  artificial 
^-larth  satellite  is  used  in  which  a  molecular  generator  has  been 
placed,  then  it  \/ill  be  possible  to  obtain  a  frequency  change  of 
''several  cycles  in  comparison  with  the  generator  on  the  Earth,  Such 
a  frequency  change  may  be  fully  observed  with  the  aid  of  currently 
available  generators.  However,  a  practical  application  of  this 
experiment  meets  v/ith  serious  difficulties  v/hich,  first  of  all,  are 
concerned  with  the  great  changes  in  frequency  as  a  result  of  the 
considerable  speed  of  the  satellite  (the  Doppler  effect  of  the  first 

rdor).  Frequency  displacement  is  explained  by  the  satellite's 
peed  which  is  tens  and  hundreds  of  thousands  tines  greater  than 
he  gravitational  changes  in  the  frequency,  A  number  of  ideas  have 
boon  suggested  for  compensating  for  the  Doppler  effect  with  high 
accuracy,  and,  at  the  present  time,  all  of  the  prerequisities  are 
vailable  for  the  initiation  of  work  on  the  experimental  verifi¬ 
cation  of  the  general  theory  of  relativity  under  "earth  conditions" , 

439.  The  possibilities  opened  by  quantum  radioijhysics  have 
attracted  the  attention  of  a  groat  number  of  scientists  and  engin¬ 
eers,  Iifciny  institutes  are  conducting  v/ork  on  the  development  and 
antroduction  of  quantum  devices.  All  of  this  lets  us  hope  that 

in  the  near  future,  qunntnn  radiophysics  v;ill  assist  in  the  suluticn 
r.f  many  problems  which,  at  the  present  tine,  are  confronting  scierxc 
and  technology. 
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r-Hgure  2,  btructural  ditgrta  cf  £  acleculax  genora+or, 

1  -  taen;  scarce^  2  -  rcreen,  3  —  dlapuragm,  cCsjD.eJ  t/ 
liquid  nitrogen,  4  -»  electrodes  of  v-he  qiiadripole  crn- 
dencor,  5  -  quadripole  condenser^  6  —  reconator, 

7  -  wave  guide. 


-  8C 


Figtire  4«  Structural  olagroB  of  a  poramagnetlo  amplifier* 

1  -  amplifier  input,  2  -  an^llfier  otitput, 

3  -  auxilllaiy  radiation,  4  -  helium,  5  -  para- 
mLgtietlc  substance,  6  ->  delay  system,  7  -  magnetlp 
poles* 
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